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Through its three-fold action in arthritis... relief of pain, improvement of function, and rese- 


lution of inflammation...ButTazo.ipin contributes significantly to the rehabilitation of the 
arthritic patient, 


In addition to its marked therapeutic effectiveness, the advantages of Butazourotn include: 
Wide Scope of Use/ulness — eflective in the most crippling and chronic arthritides. 
Persistence of Effect -- does not provoke tolerance on continued usage. 


Nonhormonal in Character— the therapeutic action of BuTazexipin is not mediated through 
the pituitary-edreaocortical axis, 


Burazouipin being a potent agent, the physician shocld carefully select candidates for treatment and 
promptly adjust dosage to ‘he minimal individuel requirement. Patients should be regularly examined 
during treatment, and the drug discontinued should side reactions develop. 


Detailed literature on request. 
Burazoipin® (brand of phenylbutazone): Red sugat-coated tablets of 100 mg. 


in_arthritis and allied disorders 


nonhormona! anti-arthritic 


relieves bain improves resolves inflammation 


GEIGY PHARMACEUTICALS 
Division of Geigy Chemical Corporation 
220 Church Street, New York 13, N.Y. 
Ta Caneda: 
Ceigy Pharmaceuticals, Montreal 
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1 Superficial temporal artery 
2 External maxillary artery 
3 Internal carotid artery 

| Superior laryngeal artery 


5 Right superior thyroid artery 


and vein 

6 Cricothyroid branches of 
superior thyroid artery 
and vein 

7 Internal jugular vein: 
thyroid gland 

8 Right superficial cervical 
artery 

9 Right inferior thyroid artery 

10 Right suprascapular artery 

Right artery 
and vein 


12 Innominate artery 

13 Left innominate vein 

14 Superior vena cava 

15 Right internal mammary 
artery 

16 Anterior intercostal artery 
and vein 

17 Superior and inferior labial 
arteries 

18 Mental artery and mental 
foramen 


19 External carotid artery 
20 Mylohyoid muscle; left 

superior thyroid artery 
21 Thyrohyoid muscle 


22 Sternothyroid muscle; 
internal jugular vein 

23 Left common carotid artery 

24 Left inferior thyroid artery; 
vagus nerve 

25 Left superficial cervical 
artery and vein 

26 Left suprascapular artery; 
thoracic duct 

27 Left subclavian artery 
and vein 

28 Left internal mammary 
artery 

29 Pericardiacophrenic artery 

30 Aortie arch 

31 Superficial cardiae plexus 

32 Pericardium 


This is one of a series of paintings by Paul Peck, illustrating the anatomy of various organs and 
tissues of the body which are frequently attacked by infection, where AUREOMYCIN may prove useful. 


. The Aortic Arch ¢7 Its Branches 


HYDROCHLORIDF HLORTETRACYCLINE HCI 


Aureo 


in 
Cardiovascular Infections 


In cases of severe blood vessel injury, AUREOMYCIN may 
help to prevent gangrene of the affected tissues. By inhib- 
iting bacterial infection further damage may be prevented. 

AUREOMYCIN is a recommended agent for prophy- 
lactic use when operation on the heart or thorax is con- 
templated. It is also an effective agent for the treatment 
of subacute bacterial endocarditis caused by susceptible 


organisms. 


Available in Oral, Parenteral and Ophthalmic Dosage Forms 


LEDERLE LABORATORIES DIVISION 


AMERICAN Gyanamid COMPANY 


Pearl River, New York 


* Trade-Mark 
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PROGYNON-B 


The menopausal patient with severe estrogen deficiency 

symptoms — the so-called “difficult case” — requires large 

doses of the natural hormone, estradiol, for ameliora- 

tion of symptoms. Procynon-B® (Estradiol Benzoate 

U.S.P.) supplies the primary ovarian hormone in 

high potency for speedy relief. Injected intra- 

muscularly, it initiates dramatic improvement 

rapidly and converts the difficult case to an 

easy one. Concentrations as high as 3.33 

mg. per cubic centimeter (200,000 ont 
1.U.) are available for treatment of y CORPORATION 


” 
these so-called “difficult cases. 


in Canada: SCHERING CORPORATION, LTD., MONTREAL 
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ILIDAR 


WELL-TOLERATED VASODILATOR 


for relief of aching, 
numbness, coldness, and 
blanching of the 

extremities due to vasospasm 


llidar relieves vasospasm and in- 
creases peripheral circulation by 
(1) direct vasodilation, and (2) 
adrenergic blockade, i.e., sympath- 
olysis, adrenolysis, and epineph- 
rine reversal. 


Peripheral diseases characterized 
by vasospasm, e.g., Raynaud’s 
Disease, thromboangiitis obli- 
terans, arteriosclerosis obliterans, 
endarteritis, postphlebitic syn- 
drome, etc. 


_ There are no known absolute con- 
traindications. Use cautiously in 
the presence of asthma, coronary 
disease, cardiac decompensation, 
and peptic ulcer. Transient postu- 
ral hypotension may result from 
overdosage. 


One 25 mg tablet t.i.d., gradually 
increased as necessary (recom- 
mended maximum dosage, 300 mg 
daily). 


HOFFMANN-LA ROCHE INC+ ROCHE PARK+ NUTLEY 10 +>NEW JERSEY 
Phosphate—brand of azapetine phosphate (6-allyl-6, 7-dihydro-5H-dibenz[c, elazepine) 


The Bulletin of The New York Academy of Medicine, Vol. 30, No. 9, September, 1954. Published 
Monthly by The New York Academy of Medicine, 2 East 103 Street, New York 29, N. Y. Entered as 
second-class matter February 3, 1928, at the Post Office at New York, N. Y.. under the Act of August 


24, 1912. Annual subseription United States and Canada $6.50 All other countries $7.50. Single copies, 75c. 
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FOR PROMPT 
RESPONSE IN 
URINARY-TRACT 
INFECTIONS 


BICILLIN-SULFAS 


Benzathine Penicillin G (Dibenzylethvlenediamine Dipenicillin G) and Triple Sulfonamides 


“A disturbing feature of urinary-tract 
infections is that the disease is not 
infrequently caused by more than one 
species of bacteria.”"' For prompt re- 
sponse in “mixed” infections, a com- 
bination of therapeutic agents is 
indicated.! 2 

BICILLIN-SULFAS exerts powerful in- 
dividual and mutually potentiating 
action against a wide range of gram- 
negative and gram-positive organisms. 
Combines BICILLIN, the long-acting 
penicillin, and SULFOSE", outstanding 
triple-sulfonamide preparation of high 
urinary solubility, low renal risk.* In 
special alumina gel base* for uniform 
dispersion and rapid absorption into 
blood and tissues. 


Supplied: Suspension BiciLLin-SuULFAS, bot- 
tles of 3 fluidounces 
Tablets Bicittin-SuLras, bottles of 36 
Each teaspoonful (5 cc.) of Suspension and 
each Tablet contains 150,000 units BictLuN 
and 0.167 Gm. each of sulfadiazine, sulfa- 
merazine and sulfamethazine 
*Suspension only 

1. Spink, W.W.: J.A.M.A. 

152:585 (June 13) 1953 


2. Bush, W.L.: Southern M. 

J. 45:870 (Sept.) 1982 Wijeth 

3. Berkowitz, D.: Antibiot. ® 
&Chem.3:618(June)1953 Philadelphia 2, Pa, 
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“An evolved antacid 
with a therapeutic mosaic 


Balanced ingredients avoid Rapidly disintegrating 
diarrhea or constipation tablet provides fast 
acid neutralization 


Fast-acting Balanced formula assures 
antacids promote high antacid capacity 
quick relief 


7 antacids afford 
sustained acid 
shield to ulcer crater 


efficient heali:.g Special protein 


binder controls and 


For quick, effective, 


hyperacidity . . . 


prescribe TREVIDAL 


IN EACH TABLET: 


Aluminum hydroxide gel, dried . 
Trevidal is available Calcium carbonate 
in boxes of 100 tablets, Magnesium trisilicate 
specially stripped for Magnesium carbonate 
easy Carrying. Egraine*t . 
Regonol*+ 


“Trade Mark tProtein binder from oat tCyamopsis tetragonoloba gum 
1C, B. DeCourcy, and C. Rhomberg, Staff. Conf. DeCourcy Clinic, 26, June 15, 1954 


Organon INC. + ORANGE, N. J. 
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especially for 
moderate and severe 
essential hypertension .. . 


® 
Serpasil-Apresoline 


hydrochloride 


(RESERPINE AND HYDRALAZINE HYDROCHLORIDE CiBA) 


SUMMIT, N. J. 


2/2081" 


Combined in a Single Tablet 


@ The tranquilizing, bradycrotic and 
mild antihypertensive effects of 
Serpasil, a pure crystalline alkaloid 
of rauwolfia root. 


@ The more marked antihypertensive 
effect of Apresoline and its capacity 
to increase renal plasma flow. 


Each tablet (scored) contains 0.2 mg. 
of Serpasil and 50 mg. of Apresoline 
hydrochloride. 
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‘diabetes 


“the ideal detection center is the office of the family physician”’ 


suria. “Every patient 
at least one urinalysis as part of hi 


BRAND 


for detection of urine-sugar 


1. Blotner, H., and Marble, a: New England J. 
Med. 245: 567 (Oct. 11) 1951 


2. Steine, L.: GP 8:45 Vuly) 1953. 


Ames Diagnostics 
Adjuncts in clinical management 


COMPANY, INC+ ELKHART, INDIANA 
Ames Company of Canada, Ltd., Toronto 


‘Found: 20,255 “new” diabetics in one Only 19% of the diabetics in this survey. 
year in the private practice of 5000. physi- 
‘cians responding to a nationwide poll. Of ald have | 
ilysis; 62% of the physicians used —_ imation, even if the purpose of nis visit Is 
only the removal of wax from the ears’? 
40% had a tamily history of diabetes, 
65% were overweight, 
52184 


tablet tonie: 


Cebéfortis Tablets 


TRADEMARK, U.S. PAT. OFF. 


and hematonie: 


Cebétinic Tablets 


TRADE MARE, PAT. OFF 


Each Cebefortis Tablet contains: 
Ascorbic Acid 

Thiamine Hydrochloride 
Riboflavin 

Pyridoxine Hydrochloride ... 
Calcium Pantothenate 
Nicotinamide 

Folic Acid 

Vitamin B,,. Activity 

Bottles of 100 and 500 tablets 


Each Cebétinic Tablet contains: 
Ascorbic Acid 

Thiamine Hydrochloride 
Riboflavin 

Pyridoxine Hydrochloride 
Nicotinamide 

Ferrous Gluconate 

Folic Acid 

Vitamin B,, Activity 

Bottles of 60 and 500 tablets 


The Upjohn Company, Kalamazoo, Mich. 


“ay 
mg. 
meg. 
meg. 
mg. 
meg. 
mg. 
).75 mg. 
2.0 meg. 
= 
5.0 mg. 
2.0 mg. 
2.0 mg. Wigs 
0.5 mg. 
0.0 mg. 
0.67 mg. 
5.0 meg. 


LONG BEFORE HOT FLUSHES APPEAR... 


Patients presenting such classic menopausal symptoms as hot flushes cause little 
diagnostic difficulty. However, throughout the period of declining ovarian function 
which may begin long before hot flushes appear, many women complain of distressing 
symptoms which though less clearly defined are actually due to estrogen deficiency. 
For example, insomnia, headache, easy fatigability, and symptoms affecting the 
bones, joints, and the skin may not be readily identified as due to estrogen deficiency 
because they may occur years before, or even years after cessation of menstruation. 


Investigators’’ have found that as the body attempts to adjust itself to declin- 
ing estrogen production, a number of symptoms may appear which call for the prompt 
institution of estrogen replacement therapy. These symptoms may be nervous, cir- 
culatory, arthralgic, or dermatologic in character because the loss of ovarian hormone 
“withdraws one of the most important metabolic regulators of the organism”’ and 
affects many body functions. If such metabolic imbalance or deficiency is evidenced, 
the administration of estrogen is clearly indicated. 


“PREMARIN” presents the complete equine estrogen-complex as it naturally 
occurs. “Premarin” not only produces prompt symptomatic relief, but it also imparts 
a gratifying and distinctive “sense of well-being.” It has no odor . . . imparts no 


COUNCIL ON 


DHARMACY 
ano 

CHEMISTRY 

MEDITAL 


E strogenic substances (water-soluble), also known as conjugated estrogens (equine). 
Available in both tablet and liquid form. 


1, Werner, A.: Acta endocrinol, 73.87, 1953 
2. Malleson, J.: Lancet 2-158 (July 25) 1953 
3. Goldzieher, M. A., and Goldzieher, J. W.; Endocrine Treatment in General Practice, New York, Springer Publishing Company, Inc., 1953, p. 23. 


NEW YORK, N. Y. «© MONTREAL, CANADA 
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You can prevent attacks in angina pectoris 


Prolonged protection 


While Peritrate has been found effective in 
reducing the number of attacks in almost 80 
per cent of patients,* comparison with nitro- 
glycerin disclosed that Peritrate exerted “. . . a 
marked modifying influence on the electro- 
cardiographic response to standard exercise . . . 
comparable to [results] obtained with glyceryl 
trinitrate.” Unlike glyceryl trinitrate, this “im- 
proved response could be elicited as long as four 
to five hours after administration of the drug.”" 


Simple regimen 


Together with significant improvement in the 


EKG,'? Peritrate prophylaxis will reduce the 
nitroglycerin need in most angina pectoris pa- 
tients.* A continuing schedule of only 1 or 2 
tablets 4 times daily will usually 


1. reduce the number of attacks in almost 
80 per cent of patients* 

2. reduce the severity of attacks which 
cannot be prevented. 


Available in 10 mg. tablets in bottles of 100, 

500 and 5000. 

1. Russek, H. I.; Urbach, K. F.; Doerner, A. A., and Zohman, 
B. L.: J.A.M.A. 153:207 (Sept. 19) 1953. 

2. Humphreys, P., e¢ a/.: Angiology 3:1 ( Feb.) 1952. 


3. ty M.: New York State J. Med. 52:2012 (Aug. 15) 


Peritrates 


TETRANITRATE 


(BRAND OF PENTAERYTHRITOL TETRANITRATE) 


WARNER-CHILCOTT 
Laboratories 


NEW YORK 


vitamins for baby 
that stay fresh 


(Multiple Vitamin Drops, Lilly) 


complete 
@ flavorful 
potent 

stable 


FORMULA~— PREPARED AS DIRECTED, EACH 0.6 CC. CONTAINS: 


Thiamin Chloride 

Riboflavin 
Pantothenic Acid (as Sodium Pantothenate) 

Nicotinamide 

Ascorbic Acid 

Vitamin By (Activity Equivalent) 

Vitamin A Synthetic 

Vitamin D Synthetic 


DOSAGE — Infants under six months, 0.3 cc. daily. 


Older than six months, 0.6 cc. daily. 
IN 30-CC. AND 60-CC. PACKAGES 


Ell LILLY AND COMPANY, INDIANAPOLIS 6, INDIANA, U.S.A, 
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CURRENT PROBLEMS IN BLOOD 
TRANSFUSION * 


Perer Voce. 


Associate Physician for Hematology and Director of the Blood Bank, The Mount Sinai Hospital, 
New York, N. Y.; Hematologist, Department of Health, New York City 


@seseseseseseVecause of recent progress in simplifying the collection, 


preservation, and administration of blood, there has been 

B a marked increase in the number of transfusions in the 

past two decades. However, the ready availability and 

Gesesesesesesa] ease of administration has occasionally led to abuse of 

this therapy. Often transfusions are given with inadequate indications 

and without sufficient realization of the hazards or dangers that may be 

involved.* Many harmful and even fatal reactions probably occur which 
fail to be attributed to blood transfusion. 

It has been estimated that more than four million units of blood have 
been utilized yearly in this country alone.* This increase in the number 
of transfusions could only have been brought about by widespread 
establishment of blood banks throughout the country. 

The need for blood and blood fractions which became evident with 
World War IL has resulted in rapid strides in the organization of blood 


* Presented at the 26th Graduate Fortnight of The New York Academy of Medicine, October 28, 
1953. 
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banks. Advances also have been made in the methods of preservation 
and the techniques of blood grouping and detection of antibodies. 
Certain new problems have developed as a result of the rapid de- 
velopment of blood banks throughout the country and the increase in 
the number of transfusions given. During World War II there was a 
considerable shortage of blood for both civilian and military require- 
ments. The American Red Cross took care of the military needs through 
voluntary blood contributions, as well as of some civilian requirements.‘ 
In larger population centers, the difficulty of securing voluntary blood 
donors made the replacement of blood in hospital blood banks difficult, 
so that it was necessary to purchase from blood banks where paid donors 
were available. In smaller communities, where the spirit of cooperation 
is much better, the replacement of blood by hospital blood banks is on a 
completely voluntary basis. The important problem of how this may be 
accomplished in hospitals in larger cities has not been solved. There is 
constant competition for available donors who divide their donations 
among several agencies, while a large untapped segment of the popula- 
tion does nothing to support a program for a steady supply of blood. 


or BrLoop 


Welfare of Donor: The rejection of donors on the basis of certain 
findings varies to some extent, depending on the center, but the main 
considerations are the welfare of the donor and that of the recipient. 
The strictness with which some of the regulations are applied depends 
largely on the director of the blood bank. There have been so many 
changes in the attitude in the past several years with regard to these 
requirements that the City of New York is now in the process of re- 
vising the section of the Sanitary Code relating to blood banks and 
transfusions. 

Minimum requirements and regulations laid down by the City, State, 
and Federal agencies are necessary for the welfare and protection of the 
donor. Certain diseases such as syphilis, malaria, tuberculosis, or hepatitis 
prohibit donation, The screening methods used have disclosed instances 
of unsuspected anemia and other abnormalities, and the rejected donors 
have been referred to their physicians for treatment. Thus, some pros- 
pective donors have benefited by applying to blood banks. In addition, 
millions of individuals have been given cards with their blood group 
and Rh type and are available when necessary for a donation for their 
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relatives or friends or for any emergency in the community. 

The handling of the blood donor has improved to such an extent 
that most individuals are no longer fearful of giving a donation. Recruit- 
ment is less of a problem today, thanks to the remarkable education of 
the public that has been accomplished. However, in order to have a 
donor continue to have confidence in the protection of his health and 
welfare, blood banks must use all the necessary care, attention, and 
courtesy in handling the candidate who wishes to donate blood. The 
risk of homologous serum jaundice to donors should be considered, since 
this can be completely avoided by using only autoclaved equipment for 
testing, local anesthesia, and phlebotomy. 

Welfare of Recipient: Consideration must be given to the welfare 
of the recipient when blood is taken for the purpose of transfusion. 

The transmission of most diseases is much less likely to occur with 
the present method of donor selection, Treponema pallidum is destroyed 
if blood is kept at refrigerator temperature for ninety-six hours.* Quaran- 
tine of the blood for this period is obligatory if the donor is not given 
a complete physical examination. 

Malaria can be transmitted by blood transfusion." Plasmodia have 
been known to appear in the blood years after an attack of the disease. 
The malaria parasite also survives in stored blood and is not destroyed 
by refrigeration. The risk of this disease is, of course, greatest in endemic 
areas. Veterans of the Armed Forces who contracted the disease will be 
a potential source of transmission for some time.’ The risk of transmis- 
sion is greatly reduced although not entirely eliminated if there is no 
history of attack for over two years. 

Contaminated Blood: One of the serious problems arising in trans- 
fusion therapy is the prevention of massive contamination of blood by 
bacterial organisms.” It has been shown that as many as 2 to 5 per cent 
of blood bank donations may be contaminated with bacteria. Most of 
these bacteria do not grow readily at refrigerator temperature, but their 
products may lead to a marked pyrogen reaction.” When sedimented 
red cells are to be used, the plasma should be removed just prior to ad- 
ministration in order to prevent growth of bacteria which may be intro- 
duced by this procedure. A number of bacteria, the most important of 
which are the gram-negative chromogens,'® grow readily at 4° C. and 
have been responsible for a number of fatal transfusion reactions."! 

By far the greatest problem in the operation of blood banks is the 
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transmission by transfusion of homologous serum jaundice.*"* The 
elimination of this transmissible disease is our greatest present challenge. 
Certain chemicals, such as the nitrogen mustards, have been tried for the 
sterilization of blood and blood plasma to prevent hepatitis.’ Early re- 
ports indicated that the virus of serum hepatitis is destroyed by ultra- 
violet irradiation '*'® However, recent evidence by a number of investi- 
gators’ has indicated that the virus of hepatitis can be transmitted by 
pooled irradiated plasma and that irradiation is not adequate. Human 
thrombin,”* ** used for hemostasis in neurosurgery, has been found to 
be contaminated with the virus of hepatitis. All methods of testing 
stored blood and the most careful screening of the donors, have not 
eliminated this hazard in transfusion.” At present this must be considered 
as a calculated risk in the administration of any blood or plasma, since 
there is no effective method of destroying the virus. Fortunately, albumin 
(Fraction V)** and gamma globulin (Fraction II) are free of virus, so 
that therapy with these valuable adjuncts is no problem. Unfortunately, 
Fraction | (fibrinogen, antihemophilic globulin) and Fraction IV may 
contain the virus.*? However, homologous serum hepatitis has not been 
reported following the use of antihemophilic globulin as prepared by the 
ethyl alcohol precipitation method.”* 

Method of Collection: The standard equipment for blood collection 
is fairly uniform and interchangeable. Some blood banks still prefer to 
collect by gravity rather than by vacuum. As a substitute for glass bot- 
tles, a disposable plastic bag is available.** Such equipment has the ad- 
vantage of relatively small bulk, little weight, no breakage, and easy 
storage in a refrigerator. Uncontrolled hemorrhage due to thrombo- 
cytopenia responds poorly to treatment with ordinary bank blood be- 
cause the platelets are damaged under the conditions of collection and 
storage. Under these circumstances, where a nonwettable surface is 
required to preserve the platelets, plastic bags with siliconized needles 
are utilized for the collection of blood.” 

Preservation of Blood: The short survival of red cells in sodium 
citrate solutions was a‘ considerable handicap in the shipment of blood 
overseas during the early part of World War II. In addition, the in- 
ability of blood banks to utilize the blood in a short time caused marked 
waste throughout the country. The National Research Council in this 
country and the Medical Research Council in England subsequently 
developed effective acid glucose-citrate mixtures for the preservation of 
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red cells. Standard preservatives are now in use and allow storage of 
blood up to three weeks before administration. About go per cent of 
transfused red cells have a normal survival in the patient if the blood 
has not been stored more than fourteen days. But after twenty-one days 
of storage, about 30 per cent of the transfused red cells do not survive 
more than twenty-four hours in the recipient.*” 

Recent studies by Chaplin and Mollison*' have shown that it is 
possible to preserve red cells for months or years. In this process the 
red cells are first dehydrated with glycerin and then stored at subzero 
temperature. Prior to transfusion the cells are rewarmed and the glycerin 
removed. While a large scale program for such preservation is still in 
the experimental stage, it is now possible to preserve by this method 
rare and unusual bloods for both testing and transfusion purposes. 

Inmmunohematologic Aspects: Rapid strides have been made in the 
past ten years in the technique of blood grouping and Rh typing.’ But 
this new knowledge has not been applied sufficiently in blood banks. 

Even though potent antiserums are now available for cell grouping, 
there are numerous difficulties and clerical errors which make it neces- 
sary to confirm the cell grouping by means of a serum typing for both 
donor and recipient. In the case of Rh typing, all individuals found nega- 
tive by the usual methods should have this checked by the more sensitive 
antiglobulin technique. This procedure is important in typing donors, 
since weakly reacting Rh-positive blood** may immunize Rh-negative 
recipients. If this precaution is not taken with female recipients before 
or during the childbearing period, it may prevent a woman from bearing 
a normal offspring.** In addition, if a weakly positive blood is trans- 
fused to an Rh-negative recipient who is already immunized to Rh 
antibodies, a fatal hemolytic transfusion reaction may result. 

In spite of newer and more sensitive methods which have been de- 
veloped for direct matching for transfusion, many hospital laboratories 
and blood banks have not kept abreast of these advances. The directors 
hesitate to use the most sensitive method until actual trouble is encount- 
ered. This hesitation may be due in part to omissions in numerous 
technical bulletins put out by Civilian Defense agencies who are con- 
cerned only with large scale emergency methods of collection and ad- 
ministration of blood.*° 

Since the usual method of saline matching is unreliable in detecting 
the many new blood factors which may be the cause of serious transfu- 
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sion reactions, it is mandatory that the most reliable method—the indirect 
antiglobulin test—be used to prevent such harmful effects. 

In the past decade, Rh antibodies were the main cause of transfusion 
reactions. Since Rh-negative recipients now receive Rh-negative blood, 
there is no advantage in direct matching, using the donor’s red cells 
suspended in their own serum or bovine albumin.“ We have found this 
method of matching unreliable for detecting many of the newer factors 
responsible for serious hemolytic transfusion reactions.** ** When there 
is any suspicion of incompatibility or after repeated transfusions, match- 
ing by the indirect antiglobulin method is mandatory. 

Because of the marked increase in blood transfusions in recent years, 
the importance of the problem of iso-immunization has increased. Many 
physicians assume that simple direct matching is adequate when only 
homologous blood, both group and Rh, is administered. However, be- 
cause of the individuality of blood, immunization to other blood factors 
is always possible. Theoretically, transfusion can immunize anyone to a 
blood factor that he lacks. Fortunately, few individuals respond readily 
to such antigenic stimulation. Although uncommon, these immunizations 
may become difficult problems leading to severe hemolytic reactions and 
death. From clinical experience it is known that patients with blood 
dyscrasias, especially hemolytic anemia, lymphoma, cancer and lupus 
erythematosus, who require frequent and repeated transfusions, are 
more prone to immunization to some of the less antigenic blood group 
factors. In addition, in recipients strongly immunized to one blood factor, 
multiple antibodies *: * to other blood factors frequently develop after 
further transfusions. At times, the search for a compatible donor for 
such a recipient may tax the facilities of any blood bank. 

Two examples of multiple iso-antibodies may be cited to illustrate 
this aspect: 

1. A thirty year old hemophiliac has suffered reactions to most of the 
blood transfusions he received in the past four years; his serum contains 
anti-K, anti-S, anti-N, and anti-f, recently described by Rosenfield 
et al.“ The selection of compatible bloods for this patient is now a 
difficult problem. 

2. A random direct matching for a patient suffering from metastatic 
carcinoma of the kidney was found to be incompatible due to marked 
immunization to hr’ (c). For over three years, with careful matching, 
this patient was given many subsequent transfusions of compatible blood 
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|--HEMAGGLUTININS ENCOUNTERED AT BLOOD BANK 
THE MOUNT SINAIL HOSPITAL, NEW YORK CITY 
JAN. 1, 1949 to SEPT. 1, 1953* 


Antibody No. of Examples 
Anti-Rhé 95 
20 (all with anti-Rhd) 


(16 with hemolytic anemia) 


Lua 


Unidentified isoagglutinin 
High-titer cold agglutinin 5 


Incomplete panagglutinin (acquired 
hemolytic anemia) 18 


*56,000 blood specimens examined; 42,000 blood transfusions 


without reaction, Although additional antibodies to (C*), 
and K factors developed, the new antibodies were readily detected and 
identified because of the sequence in their development, and did not 
seriously interfere with finding compatible bloods. 

Multiple iso-antibodies may occur in pregnancy. We have encoun- 
tered Rh-negative women strongly immunized to the Rh factor and also 
immunized for Fy*, K, or Jk*. It is imperative, therefore, that the serum 
of the mother be used to match directly the donor blood for exchange 
transfusions in hemolytic disease of the newborn.” 


yen 
= 
- 
hr’ 4 
rhw 1 
“ K 
kK 12 
Fya 2 
“ Jka 
2 
0 
Ss » 
“ Lea 9 
“ Leb 12 
Pp 6 
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5 
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Taste Il-NEWER ANTIBODIES RESPONSIBLE FOR 
HEMOLYTIC REACTIONS 


Probable Unknown 


Rh-Hr Rh-Hr 
kK K Lea 
Fya Fya Leb 
“cold” M 
M 

Ay 

B, 

O 


From January 1, 1949 to September 1, 1953 over 42,000 blood trans- 
fusions have been administered at The Mount Sinai Hospital, New 
York City. We have analyzed our instances of intergroup iso-immuniza- 


tion during this period with the result shown in Table I. 

By a preliminary screening, we have detected almost all of these anti- 
bodies (Table II) prior to transfusion and have thus avoided a large 
number of hemolytic reactions, 

In all probability, only the Rhi Ir, K, Fy’, M, S, s, Jk*, and Fy” anti- 
bodies are capable of causing hemolytic reactions, and of these only 
RhHr, K, Fy*, S, and M have been proved to do so. The P, Le’, 
Le”, “cold” M, Ax, Bi, and O antibodies are best considered as the cause 
of confusion in direct matching, rather than as capable of causing hemo- 
lytic transfusion reactions. 

As far as is known at present, saline direct matching followed by the 
antiglobulin method will detect all antibodies responsible for hemolytic 
transfusion reactions. Agglutination in either saline or the indirect anti- 
globulin test denotes incompatibility of the donor red cells. Other 
methods of matching are in common use but none detect all human 
iso-antibodies which have been described (Table III). 

It is not practical for a blood bank to perform routine matching 
which requires over an hour to complete. The demand for blood from 
the average bank is so great as to tax the simplest technique. For this 
reason, it is desirable to supplement the direct matching with a routine 
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Taste III—BEHAVIOR OF HUMAN ISO-ANTIBODIES WITH 
VARIOUS TECHNIQUES 


Technique 


Anti- 
Antibody Saline Albumin Trypsin globulin 
A-B (+) + + ( +) 


Rho-rh’-rh” - 


K-k 


Jka 


Lea-Leb 


(+) 


Lua 


Key: (+) preferred 
+ almost always positive 
= may be positive or negative 


—- almost always negative 


system of antibody study at the time that the patient’s specimen 1s re- 
ceived for typing. Thus, if a blood bank receives twelve or more bloods 
in a morning for typing, it is not difficult to test the serums from these 
specimens for the presence of intragroup iso-agglutinins. Kellner and 
associates ** suggested that the serum from every patient be tested against 
trypsin-treated® group O Rhi Rhe red cells so that Rh immunization can 
be detected in advance. Actually, any Rh-positive group O blood may 
be used for this purpose, with equal success. It is even better to select 
three to five bloods positive for all known factors, If the patient’s serum 
is tested against a mixture of group O cells in saline, numerous examples 
of “natural” iso-agglutinins, including Le*, Le’, O, M, and P can be 
detected. These antibodies are thus defined before they can cause needless 
confusion during matching. When necessary, further incubation at 37°C. 
allows for conversion to the indirect antiglobulin test, and a more com- 
plete screening for iso-immunization. 
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When a blood bank is given the information that a patient has 
received previous blood transfusions, or that the patient has any other 
history suggesting iso-immunization, direct matching by the indirect 
antiglobulin test should always be performed. When chill, temperature 
rise, or any suspicion of reaction is reported following transfusion, direct 
matching should always be rechecked by the indirect antiglobulin 
technique.*' For this purpose, a pretransfusion sample of the patient's 
blood should always be kept and directly matched with a suspension of 
the blood administered. 

There are special problems which arise in blood group immunology 
that require the attention of an experienced hematologist. For example, 
an Rh-negative patient with acquired hemolytic anemia may cause con- 
siderable difficulty in typing and direct matching. 

Occasionally, one encounters a patient who has been transfused and 
in whose blood specimen donor blood is detected making the identifica- 
tion of the true blood group difficult. Recently, Dunsford, et al. 
described a rare finding in a female patient who was one of twins. Her 
red cells revealed two different blood groups; one genetic set of her 
own, the other produced by embryonic rests which remained as a result 
of vascular anastomosis in utero with her twin brother. Such an occur- 
rence is not unusual in cattle, but this is the first time it has been described 
in man, 

The use of group O Rh-negative blood in emergencies, may also 
cause difficulty and is not without danger.” Rh-negative blood is limited 
in supply and should be used only for Rh-negative patients, and for 
hemolytic disease of the newborn. The use of low titer group O blood 
for emergency military needs has been reported to be free of danger. 
However, indiscriminate use of Group O donors has led to some difficul- 
ties." If the plasma is withdrawn before administration, this danger 
is eliminated. 

Transfusions of type O blood with a plasma that contains a high 
titer of anti-A or anti-B antibodies have been shown to produce an unmis- 
takabie hemolytic reaction, Even when such universal donors are screened 
and A and B substance added, the incomplete form of anti-A and anti-B 
antibody may not be neutralized.** Such an incompatibility may imme- 
diately destroy some of the red cells of the patient, with a resulting 
hemolytic reaction, or there may be gradual loss of these cells until the 
transfused antibody is eliminated. 
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ADMINISTRATION OF BLoop 


Administration of blood by the gravity method, using a large bore 
needle inserted into the vein will usually suffice in most cases with severe 
hemorrhage, Rapid transfusion,” by pumping air under pressure, 1s 
occasionally necessary to combat shock and severe hemorrhage effec- 
tively, but accidental death from air embolism may result unless a 
qualified individual is in attendance to control such a procedure. The use 
of intra-arterial blood transfusion in the therapy of deep shock from 
hemorrhage has increased in recent years." Those favoring this method" 
feel that the intra-arterial route raises the blood pressure more quickly 
and effectively. Recent studies by Case et al."* do not substantiate these 
claims; controlled experiments with dogs showed that rapid intravenous 
transfusions were just as effective as the intra-arterial transfusions, wher 
given at the same rate, to control hemorrhagic hypotension. 

At the present writing, the theoretical advantages of the intra-arterial 
method, whether by peripheral artery, intra-aortic, or cardiac routes, 
have not been proved." Since the use of a peripheral artery may lead 
to gangrene of the limb,®* such transfusions should only be attempted 
by an experienced transfusionist in certain cases of extreme emergency. 

Asa result of obesity, edema, extensive burns, or circulatory collapse, 
the superficial veins may not be accessible and the intra-osseous route 
may be employed.” Usually, positive pressure is necessary for the 
administration of the blood. In certain emergencies, this route may be 
lifesaving, but the hazard of secondary osteomyelitis, embolism, and 
perforation through the bone, especially in infants and children, make 
this a dangerous method of administration. 

The fontanel is now rarely used for administering blood or plasma 
to infants because of the danger of thrombosis of the sagittal sinus. 

Exchange transfusion, by way of the umbilical vein,’ for hemolytic 
disease of the newborn is an outstanding technical advance in the treat- 
ment of this condition. 

The newer methods of cross transfusion” in severe uremia should 
be mentioned. Such transfusions may exchange as much as 25 to 50 |. 
of blood in a period of several hours. At present, this method is not 
without considerable risk to both patient and donor and should be con- 
sidered as in an early experimental stage. 

Use of Whole Blood or Substitutes: While it is not the purpose in 
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this presentation to discuss the indications for blood therapy, it is neces- 
sary to point out the present opinion concerning the use of “blood 
substitutes.” There is no true substitute for whole blood. It is the most 
effective substance to combat shock due to hemorrhage. If whole blood 
is not readily available, certain substances may be used in an emergency. 
A number of these substitutes are now commercially available and are 
called plasma volume expanders or extenders. Numerous investigators 
have reported the advantage or efficacy of one product over another, 
but not one of the expanders has entirely fulfilled the theoretical require- 
ments.” When the plasma expanders were first available, most authors 
reported promising results in their use; but the accumulated evidence 
thus far is less convincing, and in civilian practice, at least, there is no 
tendency to resort to these substitutes. Globin derived from red cells 
has some promise as a blood expander, although the material in its present 
form is still not suitable for use.*° 

Albumin," a blood derivative which does not transmit the virus 
of hepatitis, could be used effectively as a plasma expander if sufficient 
supplies were available. 

Modified protein, such as gelatin, oxypolygelatin, and polyvinylpyr- 
rolidone (PVP), have been used for some time, but the effectiveness 
in shock due to hemorrhage is not impressive. 

Dextran™ has been given the widest trial in this country and abroad. 
The high percentage of allergic reactions would limit the widespread 
use of this product.” The single advantage that all of the expanders 
have over plasma is that they do not transmit the virus of hepatitis. 

Until more experience is gained, it would be wiser to limit the 
amount of these substitutes to 2000 cc. or less. 

The use of red cells’* to combat anemia and as a source of protein 
has recently been suggested. This method may require large volumes to 
elevate the total protein and the hazard of circulatory overloading must 
be considered. In nearly all types of anemia the use of sedimented red 
cells is preferable.*°* In patients with heart disease," for whom a large 
volume is contraindicated and sodium is restricted, it is the only method 
without danger. In premature and some older infants, to whom blood 
is given by syringe, the use of packed or sedimented cells permits a 
smaller amount of injection and prevents the danger of overloading. 

Hemolytic Transfusion Reactions: The increased use of blood 
therapy in the past fifteen years has led to an increase in the number of 
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transfusion reactions, but the proportion is smaller than was previously 
encountered, Hemolytic transfusion reactions are still the most serious, 
because of the danger of death, The technique of pretransfusion screen- 
ing, discussed earlier should be followed to prevent such reactions when- 
ever possible. Improper storage and handling of the donor’s cells is an 
occasional source of trouble giving rise to undue hemolysis of blood. 
In hemolytic transfusion reactions, the reason for the incompatibility 
should be found as soon as possible, so that appropriate steps may be 
taken to counteract the effects. If the reaction is due to incompatibility 
of the main blood groups, and 300 cc. or more of blood have been 
given, the condition may become critical and recovery may be in the 
balance for a number of days. 

During the stage of anuria, while the kidney is unable to excrete 
water, fluids should be limited to prevent overloading. If the cause of 
the incompatibility is immediately ascertained, a compatible transfusion 
may be given. The patient should be kept in fluid and electrolyte 
balance during the critical period of oliguria and during the recovery 
stage. 

If the cause of the hemolytic reaction is not immediately certain, 
no further blood should be administered unless a pretransfusion sample 
is available for direct matching by the antiglobulin technique. A post- 
transfusion sample taken at this time may be compatible because the 
antibodies have been neutralized or absorbed by the recent transfusion 
(the so-called negative phase) and several days may elapse before the 
agglutinins are again demonstrable. 

Pyrogens are the most common cause of reactions. They are char- 
acterized by chills and fever occurring during a transfusion or shortly 
thereafter. The reaction may be mild or a severe chill with a temperature 
rise to 105° F. The temperature usually returns to normal after several 
hours. Even with the most meticulous care, pyrogen reactions cannot 
be entirely avoided in some patients. However, the use of reliable, dis- 
posable collection and administration equipment has markedly reduced 
the number of reactions for which pyrogens are believed responsible. 

Circulatory Overload: Clinically, circulatory overload can be a 
serious complication. The onset of symptoms may occur during or 
shortly after transfusion, with sudden dyspnea, orthopnea, cyanosis, 
cough, and physical signs of pulmonary edema. Older people and those 
with heart disease are especially susceptible, and caution should be 
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exercised in this group. Infants and young children may suffer circula- 
tory overload, especially if large amounts of blood are injected rapidly 
into the veins. 

Allergic Reactions: About 1 to 5 per cent of blood transfusions are 
followed by reactions of an allergic type. The reactions are seldom 
serious and consist usually of urticaria, occasionally of angioneurotic 
edema, and, more rarely, of asthma. However, the last-mentioned, in a 
very ill patient, may be fatal unless the transfusion is immediately dis- 
continued and small doses of adrenalin are administered. Many such 
serious reactions may now be decreased or prevented by the addition 
of 25 mg. of Pyribenzamine” or 10 mg. of Chlor-Trimeton™ to the 
blood in the bottle before administration. Also, use of antihistamines™ 
in this manner often depresses the chill and fever which is experienced 
by many patients following the routine administration of blood. Such 
febrile reactions are common in patients who suffer from ulcerative 
colitis, bleeding peptic ulcer, some blood dyscrasias, and cancer. 

It is believed that the sensitivity which develops in certain patients 
to some component of the donor’s plasma can be prevented by the use 
of washed cells.** ** 

Exogenous Hemochromatosis: The association of hemochromatosis 
with multiple transfusions has been recognized for some time, but it 
is only recently that this complication has been observed with increased 
frequency. Because the body lacks a mechanism for eliminating the 
excess iron, in a number of patients with chronic aplastic anemia, chronic 
hemolytic anemia, and Cooley’s anemia, who require frequent trans- 
fusions over a period of years, iron is deposited in the tissues. As a 
consequence of the iron overload, changes take place in the various 
organs, especially the liver and pancreas, resulting in the syndrome 
of hemochromatosis. 


SUMMARY AND CONCLUSIONS 


In this discussion only the highlights of the current problems in blood 
transfusion have been mentioned. The transmission of homologous serum 
jaundice remains the greatest challenge in blood therapy. A more wide- 
spread application of the newer advances in blood group immunology 
may markedly reduce the number of hemolytic transfusion reactions. 
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He radiation syndrome that is characteristic of mammals 
that have been exposed to midlethal (LDs50) or lethal 
(LD100) amounts of x-rays, gamma rays, or fast neu- 
trons has been described by many clinicians and radio- 
biologists.'* As a result of these observations, much at- 
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tention is being directed toward finding means of altering radiosensitivity, 


from the cellular to organismal levels. E-fforts to change the radiosensi- 
tivity of the mammalian organism or a specific tissue of its body are 
largely concentrated upon the administration of chemicals or biologicals, 
or the initiation of other measures prior to, during, or after irradiation of 
the organism. Estrogen,” cysteine,” and glutathione’ markedly enhance 
the survival of rats and mice when given prior to the administration of 
whole-body x-radiation in the lethal range. Cysteinamine'': '* has been 
found to have an even more strikingly beneficial effect than cysteine. 

Likewise, survival is enhanced if, during exposure to lethal dosages 
of x-radiation, the animals are subjected to severe oxygen deprivation" 
or cyanide intoxication."* 

Neither the pre-irradiation measures nor those instituted during irra- 
diation, as described briefly above, have any beneficial effect, using sur- 
vival as the criterion, if instituted after the animals have been subjected 
to lethal whole-body irradiation. 

Patt'® has written a comprehensive review covering the literature on 
the in vivo and in vitro biochemical and physiologic effects and has sum- 
marized current concepts of the mechanism of action of ionizing radia- 
tions. 

This paper is limited for the most part to a report on measures that, 


* The contents of this paper have been presented at the 26th Annual Graduate Fortnight of The New 
York Academy of Medicine, at a combined meeting with The New York Pathological Society, 
October 2, 1953; the Ciba Foundation Conference on Experimental Leukaemias, November, 1953; 
and the American Radium Society, April 20, 1953, as the eighteenth Janeway Lecture. The manu 
scripts vary only in minor differences in text and illustrative material 
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when initiated after exposure of the mammal to an LD1o0o, have a re- 
markable effect on survival and on recovery of the blood-forming tissue. 
A review of our investigations in this field has already been published."* 
Only a few of these studies are summarized here, more or less chronolog- 
ically, in an attempt to show how each investigation led to another, and 
to emphasize certain interesting but as yet undeveloped observations. 

Three possible explanations for the success of our techniques evolved 
quite early in the course of our studies, These are: 1) the neutralization 
of a toxin produced by irradiation; 2) the cellular seeding of depleted 
irradiated tissue; or 3) a humoral factor or factors produced and sup- 
plied by cells to the irradiated tissue. Thus, many of the experiments 
described below were attempts to assay the relative importance of these 
possibilities. Other experiments, however, were undertaken to learn 
more of the basic problem of blood formation without any relation to 
radiation injury. 


Tue Errecr or SpLenecromMy ON THE Toxicrry oF SR(89-90) 


Interest in the spleen as an important locus of erythropoiesis devel- 
oped during some experiments on the effects of radiostrontium in mice.* 
Animals that were given Sr(89-g0) (2.0 uc/g) did not develop anemia 
although their bone marrow became completely aplastic within a few 
days after injection and remained so for more than a month. The lymph 
nodes became moderately active centers of hematopoiesis, but the spleen 
became the site of intensive erythropoietic activity. A severe and per- 
sistent anemia, which had been predicted, developed in splenectomized 
mice that had been injected with similar amounts of Sr(89-90).'? Since 
strontium is almost exclusively a bone-seeker, the lymphatic tissues, 
including the spleen, were essentially unaffected by its beta radiation 
and therefore had the capacity to respond to the demand created by 
the destruction of bone marrow. Leading from this was the question 
of the nature and mechanism of the stimulus to the hematopoietic tissue 
of the spleen. The splenic erythropoietic transformation occurred in 
the absence of an anemia, and within three days! Another question that 
intrigued us was what would happen if, by some technique, we could 
destroy all blood-forming tissue in the body except that located in the 
spleen. This gave impetus to the spleen-shielding experiments described 
below. 


* Mice used in these experiments were CF No. 1 females, 10-12 weeks old, raised by Carworth 
Farms — homozygous for recessive genes aa, bb, cc. 
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EFFECT OF SPLEEN SHIELDING 
ON MORTALITY OF MICE 


Oe (51%) 


1025 r (25%) 


950r (9%) 


i2 16 20 24 


TIME AFTER X-RAY (DAYS) 


Figure 1--The effect of spleen-shielding on the mortality of mice following 
whole-body radiation. 


Tue Errecr or Leap-SHieLpiInG OF THE SPLEEN ON RECOVERY FROM 
RADIATION INJURY 


Lead-shielding of the surgically exteriorized spleen of adult mice 
during total-body x-irradiation markedly enhances survival (Fig. 1)."* 
The survival of mice in which the circulation to the shielded spleen is 
clamped off during exposure and in which the clamp is released imme- 
diately after irradiation is approximately the same as the survival of 
animals with spleen-shielding without clamping.'* The LDs5o for 
total-body x-radiation is 600 r and the LDgg is around 700 r without 
spleen-snielding, whereas with spleen-shielding the LDso is 1100 r and 
the LDgg is greater than 1300 r.*° Histologic and hematologic studies 
have been made on animals that were exposed to 600 r, goo r, 1025 Fr, 
or 1300 r. After 1025 r or 1300 r, recovery is more rapid and complete 
in spleen-shielded mice than in mice exposed to 600 r without spleen- 
shielding (Fig. 2). No anemia and only a transient leukopenia and 
thrombocytopenia follow an exposure to 1025 r with spleen-shielding, 
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Figure 2—-Comparative effect of 600 r whole-body irradiation without spleen- 
shielding, and 1025 r with spleen shielding on the lymphocytes of mice. 


LYMPHOCYTES (cells /cu mm) 


whereas pancytopenia and death follow this exposure without spleen- 
shielding. 

The characteristic picture of destruction and atrophy that follows 
exposure to 1025 r was seen in both the spleen-shielded and non-spleen- 
shielded animals; recovery of bone marrow and lymphatic tissue began 
at four days and was complete by eight days in spleen-shielded mice, 
but no hematopoietic recovery was noted during this interval in non- 
spleen-shielded mice.*' The prominence of heteroplastic activity in the 
bone marrow was considered to be particularly significant and is dis- 
cussed in another part of this paper. 

Shielding of other parts of the body of the mouse, such as a leg, a 
fraction of the liver, or the intestine, during x-irradiation in the lethal 
range (1025 r) increases survival, but less so than spleen-shielding, even 
though the volume shielded in each instance is much greater. For 
example, the survival of mice subjected to 1025 r with part of the ex- 
teriorized liver (0.8 gm.) shielded with lead is approximately 30 per 
cent compared with 76 per cent survival of mice with spleen-shielding. 
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The average spleen weight in these mice is 0.1 gm. Lead-shielding of 
0.19 gm, of kidney does not enhance survival. 

That post-irradiation therapy for radiation injury was feasible was 
evidenced by the fact that when the circulation of the shielded spleen 
was released to a mouse that had sustained a lethal exposure to x-radia- 
tion, it survived. Intensive blood formation, beginning at the 24-hour 
interval, was observed in the shielded spleens of the heavily irradiated 
animals. Serial sacrifice disclosed that erythropoiesis took precedence 
over other types of blood formation in the spleen. In fact, even the 
lymphatic nodules of that organ disappeared in some mice, and only 
the central artery of the nodule remained at the site of the original 
nodule, Essentially the entire spleen was transformed into an erythro- 
poietic organ and remained so for several days before granulocytopoiesis 
and megakaryocytopoicsis became evident. Teleologically, one would 
have expected the reverse to occur, because, theoretically, the animal 
did not need erythrocytes since it was not anemic. Leukocytes to com- 
bat infection and platelets to insure capillary integrity and hemostasis 
were more likely requisites. | 

Whatever was saving the life of the irradiated animals appeared to 
have its source in the hematopoietic system because spleen-shielding was 
so much more effective in increasing the survival of mice and hastening 
the recovery of the blood-forming tissue than was the shielding of 
other body parts. 

Whether survival was increased because the shielded spleen imme- 
diately took over blood formation and thus saved the animal from 
death due to pancytopenia and its complications was a pertinent ques- 
tion. Consequently, experiments were designed to determine how long 
the originally-shielded spleen had to remain in the circulation of the 
irradiated animal to insure survival. This was answered by the series of 
splenectomy investigations described in the following paragraphs. 


Tue Errecr or Post-IRRADIATION SPLENECTOMY ON SURVIVAL OF 
SPLEEN-SHIELDED Mice 


Splenectomies were performed at intervals, beginning at fifteen min- 
utes after irradiation, on groups of mice that had been exposed to 1025 r 
x-radiation with spleen shielding (Fig. 3). As short a period as fifteen 
minutes was sufficient to increase survival. However, pancytopenia 
occurred in these animals, which was of greater severity and duration 
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SPLENECTOMY EXPERIMENTS 
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Figure 3 


TIME AFTER X-RAY (DAYS) 


The effect of post-irradiation splenectomy on the mortality of 
spleen-shielded mice. 
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Figure 4—The effect of post-irradiation splenectomy 
on the leukocytes of mice. 
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than that observed in animals in which the spleen remained in the cir- 
culation for one hour. In those animals in which the spleen was left in- 
tact for one hour, survival (78 per cent) was comparable with that of 
the mice given routine spleen-shielding. It was noted that recovery of 
blood-forming tissue was more rapid and more complete in the animals 
in which the spleen was left intact in the circulation for the thirty-day 
period of observation (Fig. 4). 

A small vessel at the distal end of the spleen was severed routinely 
to exteriorize the organ for the shielding procedure. This practice left 
the main pedicle intact, but up to one-half of the distal portion of the 
spleen was always infarcted. The survival of mice subjected to this 
exteriorization technique and 1300 r was 3.2 per cent, whereas survival 
was 31.2 per cent if the small vessel was left intact and no splenic infare- 
tion occurred, 

Sometimes during the spleen-shielding procedure the entire splenic 
circulation was embarrassed by twisting of the spleen or stretching of 
the pedicle. When this happened, even before the spleen was returned 
to the abdomen, its deeply cyanotic appearance indicated that infarction 
of the entire organ would probably occur or had already occurred. 
Many of these animals lived. Sacrifice of some of these animals at appro- 
priate time intervals proved to our satisfaction that infarction of the 
entire spleen had occurred and that splenic reconstitution began as the 
blood supply to the spleen was reestablished. The partially reconstituted 
spleen had the capacity to initiate the recovery process, and, thus, 
splenic transplants might very well be an effective means of bringing 
about the recovery of irradiated animals. If circulation to splenic trans- 
plants would become established in the irradiated hosts, then the pro- 
cedure should increase survival and effect recovery of blood-forming 
tissue. 


Tue Errecr or SpLENIC TRANSPLANTS AND OTHER HomMoLoGcous 
Tissue ON Recovery FROM RaptATION INJURY 


Spleen Transplants: Karly attempts using spleens from adult mice 
for the transplants failed. This was assumed to be due to the fact that 
the adult spleens, placed randomly in the peritoneal cavity, did not 
usually develop a vascular supply. Later, we discovered that if the cap- 
sule of the transplanted adult spleen was cut before it was placed in the 
peritoneal cavity, it vascularized and significantly enhanced survival. 
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Tame I—THE EFFECT OF SPLEEN IMPLANTS ON THE SURVIVAL OF 
IRRADIATED MICE. 


Number of Spleen implants within Survival 
mice used \, hour after irradiation (per cent) 


112 None 
4 spleens from 1-12-day-old mice 
2 spleens from 4-5-week-old mice 


t spleens from 1-8-day-old mice implanted 2 days 
after irradiation of the recipient 


Reprinted by permission. 


The initial failure with mature spleens prompted a trial with the spleens 
from baby mice. Spleens (10 to 50 mg.) from normal baby mice rang- 
ing in age from one to twelve days were implanted intraperitoneally 
through a small slit in the abdominal wall of mice that had been exposed 
to 1025 © total-body x-radiation. No attempt was made to anchor the 
implant. Thirty-eight per cent of the irradiated hosts survived (Table 
1). Even if the animals received the spleens as late as two days after 


irradiation, appreciable survival was observed (25 per cent). 

The quantity of tissue that the irradiated mouse received could be 
related to survival. For example, there was 38 per cent survival with 
10 mg. of baby spleen but none with 5 mg. This was to be expected 
since survival had been found to be less in animals in which a partial 
splenic infarction had been produced deliberately than in animals in 
which no splenic infarction had occurred. 

We considered these observations on survival and others on recovery 
of blood-forming tissue to be evidence of a quantitative relationship be- 
tween the amount of tissue furnishing the necessary factor or factors 
to the irradiated animal and its survival or recovery from irradiation. 

One of the experiments in which baby spleens were transplanted 
yielded some especially interesting results. Mice were exposed to 1025 r 
total-body x-radiation and were each given intraperitoneally four baby 
spleens. When the animals were autopsied, there was no trace of the 
original transplant in four of twelve mice that survived the twenty- 
eight-day period of observation, In one of the twelve mice only one 
splenic transplant was found; in three of the mice, two were found; in 
one, three of the transplanted spleens were found; and in three of the 
mice, four spleens were found. 
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Taste II—THE 


EFFECT OF EMBRYO SUSPENSIONS ON THE 
OF IRRADIATED MICE. 


SURVIVAL 


X-ray 
Group Number exposure Embryo Per Cent 
of mice (r) Suspension Survival 


Control 


1025 No 0.8 


‘Treated 1025 30.0 


It may be that the transplants vascularized temporarily and were 
later detached and removed by phagocytosis, or that cells from the 
splenic transplant migrated out before death and absorption of the 
transplant occurred. Whatever the fate of the transplant, it effectively 
altered the fate of the animal. 

Embryo and Spleen Preparations: Study of the effectiveness of em- 
bryo and spleen preparations was stimulated by the observations that 
splenic transplants from baby mice increased survival and that mice 
occasionally survived 1025 r even though the transplanted tissue could 
not be found. Mouse embryos (fourteen- to twenty-day), taken by 
cesarean section, were ground in saline and administered intraperitone- 
ally to mice exposed to 1025 r. Survival was found to be about 30 per 
cent (Table 

Spleens from one- to nine-day-old mice were mashed through a 
tissue press and suspended in buffered saline. Mice that had been exposed 
to 1025 rand which were injected intraperitoneally with this suspension 
did not survive. In point of fact, these mice died earlier than was ex- 
pected from the radiation alone. If, however, the mice were exposed to 
8oo r, an intraperitoneal injection of this material significantly increased 
survival.** Lesser amounts of the suspension were later found to reduce 
the toxicity of the preparation and decrease mortality following ex- 
posure to 1025 r. The toxicity of splenic suspensions is reduced if the 
cells are extracted from the spleen immediately after it is removed from 
the body of the donor mouse. To do this, the cells may be washed from 
the spleen by multiple injections of saline or Locke’s solution, by gently 
mashing the spleen in a mortar, or by pushing the splenic tissue through 
a 2-cc. syringe. The survival is approximately 75 per cent in animals 
exposed to goo r and then given an intravenous injection of splenic cell 
suspensions prepared by any of these methods. 
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Our attention was directed to the so-called reticuloendothelial sys- 
tem as the richest source of the effective substance or substances’® by 
the fact that survival of the irradiated animal is not altered by control 
transplants, suspensions, or the shielding of such tissues as muscle, kid- 
ney, or placenta, whereas it is increased by transplants or shielding of 
major blood-forming tissues such as liver, spleen, or leg. Bone marrow 
transplants and injections, which had been tried previously and reported 
of no value in dogs,** * were thus suggested as the next avenue for 
investigation. 

Homologous Bone Marrow: The efficacy of bone marrow in in- 
creasing the survival of irradiated mice was first reported by Lorenz,”* 
who found that 75 to go per cent of mice given a single exposure to 
goo r survived if they were injected intravenously after irradiation with 
a suspension of homologous bone marrow. In addition to corroborating 
his findings, we'® have found that the intravenous injection of bone mar- 
row cells also significantly increases the survival of mice exposed to 
1025 r. An assessment is in progress of the optimum and minimum num- 
ber of cells from bone marrow, spleen, or embryo suspensions that will 
produce significant survival. Results from preliminary studies seem to 
indicate that cell suspensions of the soft portions of the embryo are 
more effective than suspensions of spleen or bone marrow. Each prep- 
aration that is used for these studies is adjusted in such a way that a 
comparable number of cells from each source is administered, The vari- 
ability in results with different numbers of cells from bone marrow, 
spleen, or embryo suggests that the type of cells in the injected suspen- 
sion may be a determining factor. For example, the endosteal, reticular, 
and endothelial cells may be of greater importance in initiating recovery 
than erythroblasts, myelocytes, and megakaryocytes. Preparations from 
the various sources are being studied to determine actual cellular make- 
up and the proportions of the constituent cells. It may then be possible 
to relate cell type to survival. 

Heterologous Tissue: Survival studies on irradiated rabbits that had 
been treated with baby mouse spleen transplants indicated that regen- 
eration of the hematopoietic system of the rabbit was stimulated by 
this procedure."* It has more recently been demonstrated by Lorenz 
and Congdon that the intravenous administration of guinea pig bone 
marrow” or rat bone marrow* markedly increases the survival of mice 
that have been exposed to lethal amounts of x-radiation. We have cor- 
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roborated their findings on the effectiveness of rat marrow in mice.” 

That the fate of individual injected cells is not known with any 
degree of certainty has already been stated, Whether suspensions of 
heterologous and homologous bone marrow or (washed) spleen cells 
implant in the body and live a “normal life span,” or whether these cells 
function only temporarily as normal cells is an open question, For ex- 
ample, we do not know whether the rat hematopoietic cells that are 
injected into an irradiated mouse function in phagocytosis and divide 
and multiply. These cells, by some mechanism, however, succeed in 
altering the pathologic state of the irradiated animal to the extent that 
the animal recovers. 

Recovery of the blood-forming tissue may initiate or foster the 
recovery process in irradiated animals treated by one of the various 
techniques under discussion. We know that recovery of bone marrow 
and lymphatic tissue is initiated under these circumstances by four days 
after irradiation (perhaps earlier if methods of studying functional re- 
constitution of cells become more refined). Miller et al.** have shown 
that the normal function of these tissues is essential to combat infection. 
By way of speculation, however, one might logically raise the question 
of why the overwhelming infection, which is described, comes relatively 
late after lethal irradiation, while destruction of the blood-forming tissue 
is manifest soon afterward. Is the animal protected against bacterial in- 
vasion during the first week after irradiation by some mechanism or 
agent that is quite apart from the hematopoietic tissue? 

One must not conclude from this that because blood-forming tissue 
does recover it is the only one vital to survival. Such tissue as liver may 
also be important. The development of more sensitive methods to study 
the in vivo inhibition and recovery process of these tissues after irradia- 
tion may be quite revealing. In fact there is now good evidence that 
recovery of blood-forming tissue is not the sole factor essential to recov- 
ery. The data referred to above support this; namely, that only circa 
30 per cent of animals survive 1300 r with spleen-shielding and preser- 
vation of the entire splenic circulation, whereas 3.2 per cent survive 
if the spleen is shielded and only part of the splenic pedicle is preserved. 
In the splenic circulation group there should be almost 100 per cent 
survival if recovery of blood-forming tissue were the only factor in- 
volved, Williams et al.** have reported experiments in which the entire 
body of the rat was shielded except for an exteriorized segment of the 
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small bowel. The rate of recovery of the bowel epithelium in this seg- 
ment was not appreciably different from that observed in control non- 
shielded animals. Their work implies that recovery of bowel epithelium 
or failure to recover from radiation injury is largely, if not entirely, 
unrelated to the state of the blood-forming tissue. These observations 
emphasize the limitation of the “therapeutic” techniques described in 
this communication and direct our attention to other systems that are 
vital to recovery from radiation injury. The radiosensitivity of cells in 
various tissues in the body such as the brain, thyroid, and gonads varies 
widely. Cells derived from a single source, such as the reticulum of the 
blood-forming tissue, have different radiosensitivities.*” There is evi- 
dence to show that various functions of the same cell have different 
radiosensitivities. For example, reticular cells are capable of phagocy- 
tosis. This function is extremely radioresistant, and exposures above 
100 r do not seem to affect it (histological observation), whereas hetero- 
plastic or homoplastic multiplication is inhibited by about soo r. It may 
also be assumed that with increasing exposures not only are more and 
more functions of the reticulum eliminated, but other cells in the body 
are similarly affected, 


Sruptes 


Synergistic Action of “Prophylactic” and Therapeutic Measures on 
Radiation Injury: That compounds such as estradiol and cysteine en- 
hance the survival of irradiated animals when given prior to irradiation 
is mentioned in the introduction. Such prophylactic measures combined 
with post-irradiation measures such as spleen-shielding have an additive 
effect on survival.*":* The findings, however, do not necessarily imply 
that the mechanism of action of both procedures is identical. 

Attempts to Extract the Factor or Factors from Hematopoietic Tis- 
sue: We have made a number of attempts to obtain a cell-free extract 
of spleen, embryo, or bone marrow that would increase the survival of 
irradiated mice. Thus far, our results have been only negative or equi- 
vocal. Simple buffered saline extracts of spleen, bone marrow, or embryo 
or homogenized preparations of such tissue produce negative results if 
the material is filtered so that no cells or parts of cells are present. 

Cole and his co-workers*™ claim to have prepared suspensions of 
mouse spleen cells with only the nuclei of the cells intact. According 
to their report, such preparations, when administered intraperitoneally 
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to x-irradiated mice routinely increase survival. If, indeed, these sus- 
pensions contain no intact cells and thus no living cells in the ordinary 
sense, then additional proof for the humoral theory is at hand. The need 
for a simple and sensitive method to assay the activity is obvious since 
identification of the effective substance or substances in the whole cell 
or the nucleus is still unsolved, Survival following lethal irradiation is 
being used as the yardstick for measuring the effectiveness of various 
cell suspensions or preparations free from living cells. This method 
appears to be much too insensitive. 

Relations of Species and Strain to the Effectiveness of Spleen-Shield- 
ing or Injection of Hematopoietic Cell Suspensions: The phenomenon 
of hastened hematopoietic recovery as well as increased survival in 
animals x-irradiated in the midlethal or lethal range with spleen- shielding 
is not confined to the mouse. Lead-shielding of the spleen of rats, guinea 
pigs, and rabbits during midlethal exposures is followed by a more rapid 
recovery of the hematopoietic tissue and a reduced mortality. How- 
ever, there is a pronounced difference in the species response to the 
techniques under discussion. Spleen-shielding in the mouse, for example, 
spectacularly increases survival and markedly hastens the recovery of 
blood-forming tissue, whereas a definite but minimal effect is observed 
in the rabbit. This may be due to a quantitative difference in the capacity 
of the rabbit spleen or appendix to produce the substance or substances 
necessary for the recovery process. 

There are also strain differences. Studies of six different strains of 
mice have revealed that spleen-shielding or injection of suspensions of 
hematopoietic cells after total-body x-irradiation effectively increases 
survival of all of the strains and hastens hematopoietic regeneration, and 
that bone marrow, spleen, or embryo suspensions from one mouse strain 
are effective in another strain, However, in one particular strain (CF 
No. 1) the LDs5o with spleen-shielding is about 1100 r whereas in an- 
other mouse strain (Webster) the LDs5o under similar circumstances is 
1000 

Effect of Spleen-Shieldmg on Antibody Formation: \t is well known 
that total-body x-radiation inhibits antibody formation in laboratory 
animals.**** The capacity of rabbits exposed to 800 r total-body x-radia- 
tion with spleen- or appendix-shielding to produce antibodies in response 
to an intravenously administered particulate antigen is retained, whereas 
without shielding this capacity is suppressed.*? In fact, the antibody 
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response to an injected antigen is retained in irradiated rabbits even 
though the originally-shielded spleen is removed twenty-four hours after 
the shielding-irradiation procedure and the antigen is given forty-eight 
hours after the exposure (24 hours after splenectomy ).** In the experi- 
ments referred to above, the antigen was administered (both in the 
experimental and control animals) when the cellular hematologic 
constituents of the peripheral blood were greatly reduced, cell death 
and phagocytosis of hematopoietic tissue was continuing, and there was 
no evidence of regeneration. Nevertheless, antibody formation was 
initiated in the spleen-shielded splenectomized animals but not in the 
non-spleen-shielded animals. Data are also available indicating that the 
shielded spleen need only remain intact in the circulation of the rabbit 
for three hours after total-body x-irradiation to restore significantly the 
capacity to produce antibodies.” 


Disscussion or THeortes ON MECHANISM OF THE EFFECT OF 
SPLEEN-SHIELDING AND RELATED TECHNIQUES ON 
Recovery FROM RApIATION INJURY 


The theories on mechanism of the success of these techniques that 
have been obvious to us since the original observations are three: 

1. Detoxification of substances produced by irradiation. 

2. Cellular seeding and tissue reconstitution. 

3. Production of a humoral substance that initiates functional recon- 

stitution of cells. 

It has long been assumed that irradiation produces a toxin that has 
an inhibitory effect on metabolic processes within the irradiated cells. 
Transport of this “toxin” from the irradiated site to other parts of the 
body also is presumed to inhibit cellular processes at distant nonirradiated 
sites. The hydrogen peroxide, produced along the path of ionization, 
has been suggested as the toxic agent.” It is conceivable that the local 
and distant effect may be the result of the action of this or some other 
oxidizing substance. However, if this is true, one must assume that the 
production and dissemination of the substance and the initiation of the 
biologic effects occur within a relatively short time after irradiation and 
that the “toxin” is then destroyed or neutralized. Evidence for this is 
briefly as follows, After the administration of lethal amounts of radia- 
tion to groups of mice with or without spleen-shielding, the initial 
pathologic effects are identical, i.¢., destruction and atrophy of the lym- 
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phatic tissue and bone marrow proceeds in both experimental groups at 
the same rate and reaches the same maximum. The observable difference 
in the two groups is that recovery of the blood-forming tissue begins 
by the fourth day in the spleen-shielded group and about 75 per cent of 
animals survive, whereas there is little or no histologic evidence of re- 
covery of the blood-forming tissue in the non-spleen-shielded group 
and death is inevitable. If one removes the spleens from these two experi- 
mental groups one hour after irradiation, survival and recovery of hema- 
topoietic tissue is nil in the non-spleen-shielded group, whereas survival 
is 75 per cent and recovery of hematopoietic tissue begins at four days 
in the spleen-shielded animals. If a toxin is indeed responsible for the 
destruction and continued inhibition of cells, it must be a transitory one 
or it would continue to act beyond the one hour during which the spleen 
is left intact in the circulation in the spleen-shielded group, and these 
animals would not be expected to recover, It seems unlikely but it can- 
not be denied, however, that while the spleen is in the circulation it may 
continue to neutralize the toxin and that after the organ is removed its 
cells that were disseminated throughout the body carried on the detoxi- 
fication process. This aspect will be discussed more fully. 

Another interesting observation that might be used as evidence 
against the continuing production and dissemination of a toxin is that the 
injection of spleen cells or bone marrow reverses the otherwise lethal 
effect of radiation even when either is administered two or three days 
after an animal had been exposed to a lethal amount of radiation." If a 
specific toxin were entirely responsible for the destruction and con- 
tinued atrophy and inhibition of cells and organ systems, one might 
logically expect an increasing pathologic state. It has been suggested by 
Storer and Lushbaugh** that the effectiveness of shielding is related 
to the capacity of the shielded tissues to forestall infection until the 
tissues of the body and especially the blood-forming tissue can regenerate 
spontaneously. This seems an untenable explanation for a number of 
reasons, one of which is the fact that the shielded spleen of the mouse 
can be removed an hour or less after the administration of a uniformly 
lethal total-body exposure and yet the animal survives. The effectiveness 
of heterologous cells (rat to mouse, guinea pig to mouse, and mouse to 
rabbit) in bringing about recovery makes Storer’s postulate even more 
untenable, unless such heterologous cells function in the new host in a 
manner largely comparable to normal homologous cells in terms of com- 
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bating infection and the like. 

The theory that shielded tissue and injected hematopoietic cell sus- 
pensions may cause a reversal of the lethal effects of radiation by seeding 
destroyed hematopoietic tissue throughout the body is attractive but 
seems unlikely. The effectiveness of heterologous tissue makes this 
theory rather remote, One cannot ignore the data from histologic ob- 
servations that indicate that hematopoietic regeneration in the bone mar- 
row from reticular cells and osteoblasts is prominent in spleen-shielded 
mice or mice injected with cell suspensions. If seeding via the blood 
stream and subsequent regeneration by multiplication of cells is a factor 
in the regeneration, then the release of the inhibition of the reticular 
cells, allowing them to multiply, would still have to be explained. 

It would appear more reasonable that the effect produced by lethal 
irradiation represents a chain of events initiated by an agent such as 
hydrogen peroxide, and that the profound effect of spleen-shielding, or 
injection of such materials as embryonic tissue, spleen or bone marrow 
cells and the like could best be explained by assuming that these cells or 
tissues provide one or more of the metabolites necessary for the func- 
tional reconstitution of the injured cells. Cole’s observations*:** and the 
effectiveness of heterologous tissue materially strengthen this hypothesis. 


SUMMARY 


Whole-body exposure to ionizing radiations in the lethal or midlethal 
range produces widespread destruction of certain tissues in the body 
such as blood-forming tissue, the gastrointestinal tract, and the gonads. 
Death may be related to injury of one or more tissues and organ systems, 
but the destruction and delayed recovery of blood-forming tissue is 
considered to be one of the more critical. A number of prophylactic 
measures such as the injection of cysteine and glutathione just prior 
to irradiation will reduce mortality. These materials have no beneficial 
effect if given afterward. Measures that in effect are instituted after 
lethal irradiation, e.g., spleen-shielding or the injection of spleen cells, 
suspensions of spleen or embryo cells, and bone marrow, increase sur- 
vival and hasten recovery of blood-forming tissue. The mechanism of 
this striking effect is unknown. The possibilities considered are: 1) 
detoxification of some radiation-produced toxin; 2) seeding of the animal 
with injected cells that multiply and repopulate tissue such as the bone 
marrow; and 3) production of a humoral substance or substances by the 
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shielded or injected cells that brings about functional reconstitution of 
the inhibited cells and initiates regrowth of vital tissues, On the basis of 
a number of observations, including the pattern of histologic recovery 
in spleen-shielded animals, and the fact that heterologous tissue (1.¢., rat 
to mouse) effectively enhances the survival of irradiated mice, the 
humoral theory seems the most acceptable. 
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DIFFERENTIATION OF 
ON PHENOL’ 


(A preliminary report) 


EuGene S. Sact and JuLes PLess 


Clinical Discussion 


Locke L. Mackenzie” 


gseseseseseseSHILE investigating a group of physico-chemical properties 
of protein solutions, a study was made with systems of 

W opposite actions, One such system was concerned with 

the behavior of phenol toward proteins. Phenol, when 
oesesesesesesy) dissolved in water, precipitates certain proteins out of 
their aqueous solutions, while the concentrated phenol dissolves the same 
proteins. These phenomena, insofar as the time element is involved, can 
best be observed when a drop of the protein solution is placed on the 


surface of concentrated phenol. First a precipitation takes place, which 


is then followed by the dissolution of the precipitate in the bulk of 
the reagent. 

After it had been established that different proteins, at the same 
level of concentration, yielded different patterns of precipitation and 
dissolution, and that the serum of two species of animals showed rather 
characteristic changes in the appearance of the drop on phenol, it was 
decided to investigate human serum, It had been expected that some dif- 
ferences in the formation of the drop might occur, depending upon 
physiological and pathological conditions. 

In the first series, results were sufficiently encouraging to warrant 
an investigation on a broader basis, and to improve the method. 

The striking difference in the precipitation and subsequent dissolu- 
tion of a drop of human serum, placed on the surface of phenol, established 
two types of patterns: 1) the stable drop (negative reaction), and 2) 


* A condensation of this report was presented, by invitation, before the Section on Genito-Urinary 
Surgery cf The New York Academy of Medicine on December 17, 1952. 
Manuscript received May 1954. 


**Department of Obstetrics and Gynecology of the New York University College of Medicine. 
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the disintegrating drop (positive reaction). The negative reaction appears 
in the sera of healthy individuals and in patients with most nonmalignant 
diseases. The positive reaction is seen in sera in cases of malignant path- 
ology, and in a distinct group of nonmalignant diseases which will be 
discussed later. 


METHOD 


Reagent: 75 ml. of liquefied phenol (88 per cent) is mixed with 25 
ml. of glycerin. To this mixture a 10 per cent NaOH solution is added 
to obtain a pH of 8.0. 

Equipment: Pipette: a one ml. pipette with an 18 gauge needle. The 
point of the needle is filed off smoothly and this needle is hermetically 
sealed to the pipette. 

Slide with cavities: the conventional agglutination slide, having 12 
cavities. 

Temperature: 20°C to 23°C seems to be the optimum temperature 
of the system. A constant temperature workroom is indispensable. 

Preparation of serum: 4 to 6 ml. of fasting blood is required. Glass- 
ware must be free of impurities, especially of acid, alkali, or detergents. 
The blood must not be put in the refrigerator before the serum has been 
separated, After separation by centrifuging, the serum is incubated at 
33°C for four hours in a waterbath. After such incubation, the serum 
is cooled off in a refrigerator for half an hour, although it may be left 
in the refrigerator for two to three days before testing at room tem- 
perature, 

Technique: The agglutination slide is cleaned with running tap 
water, dried, and the cavities wiped with fine tissue paper, preferably 
lens paper. Into each cavity is placed 0.12 ml. of the reagent, and the 
slide is placed over a dark background. The pipette is rinsed once with 
physiologic saline solution. The rinsing fluid is allowed to run freely 
out of the pipette until the meniscus reaches the tip. The remaining 
fluid is blown out, the tip of the needle is wiped with gauze. The serum 
is drawn gently into the pipette and released back into the test tube, 
blowing out only the remainder in the tip. A second column of serum 
is now drawn, and the stem and the tip of the needle are wiped off. This 
procedure precludes the adherence of air bubbles to the wall of the 
pipette. The tip of the needle should be frequently checked by a magnify- 
ing glass and any irregularities corrected with o/1 sandpaper. The per- 
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Figure 1—Stand, Pipette, Slide. 


formance of the test is greatly facilitated by the use of a metal frame 
which supports the pipette and regulates the distance through which the 
drop falls to the surface of the reagent. One drop of serum is allowed 
to fall from a distance of 6 mm. upon the center of the surface of the 
reagent. The fallen drop, when properly released, submerges into the 
reagent without bursting or being distorted. Distortions are likely to 
occur whenever the pipette is not firmly supported or held in a perpen- 
dicular position aimed at the center of the cavity, or when air bubbles 
are adhering to the tip of the pipette, or when air has been drawn into 
the pipette together with the serum. It is necessary to avoid faulty 
release and to achieve uniformity in the dispensing of the drop. Rou- 
tinely, one drop of serum is deposited into each of three adjacent cavities 
for each specimen. 


Reading: In the negative reaction, the fallen drop entering the re- 
agent submerges and within a moment arises to the surface in the form 
of a discrete pellet. It then contracts into a smaller pellet and remains 
floating on the surface for approximately one hour. During this period 


69 5 
Ay ‘ 4 
é | 
/ 


THE BULLETIN 


Row 1 
Row 2 


negative reaction Rows | and 2 same as A, 5 minutes later 
delayed positive reaction Row 3-—-negative reaction 

in 5 minutes Row 4-—positive reaction in 10 
(tows 3 and 4—not used) seconds 


Same as B—1 minute later Same as C-—-2 minutes later 


Figure 2—The phases of the negative and the positive reaction 
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the pellet gradually grows smaller until it disappears in the surround- 
ing liquid. 

In the positive reaction, the fallen drop, upon rising to the surface 
does not contract but, instead, it spreads into a thin film and unfolds 
over the greater part of the surface. Within eight to twelve seconds 
the fragile film falls apart into minute particles which rapidly dissolve 
in the surrounding liquid. Infrequently, the fallen drop neither contracts 
nor unfolds, but expands into a moderately resistant film with serrated 
circumference which remains floating for as long as twenty minutes 
before dissolving in the reagent. Such appearance does not constitute 
a separate pattern but is to be read as a positive reaction. 

It is recommended that each row of three cavities be marked with 
the series number of the specimen. After the test has been performed, 
the slide is set aside for the final reading. 

The method and technique of the procedure have been developed 
entirely by empiric observations. The changes in the composition of the 
reagent, the temperature, and the length of the incubation, and variation 
of the distance of the fall of the drop, all have a decisive effect on the 
forming of the pattern, Further experience might lead to useful modi- 
fications of the technique. However, it is now believed that the accumu- 
lation of large series of comparable data should be obtained using the 
technique here discussed. 


ResULTs 


At the beginning of the study of clinical material, cases were en- 
countered in which positive results occurred unexpectedly. In_ the 
majority of such cases, the reason for this apparent incongruity was 
found to be due to therapeutic procedures. These findings were later 
corroborated in the investigation of a larger series. The drugs and other 
therapeutic measures which seemed to have an influence on the outcome 
of the reaction will be enumerated. 

In the course of the study, it was shown that advanced pregnancy, 
uncontrolled diabetes, and a few other diseases, which can be readily 
diagnosed, may also give positive reactions. These diseases will be listed. 

The following clinical groups have been established: 

Group I. Blood donors and employees of food establishments. The 
latter group underwent semi-annual examinations particularly designed 
to rule out tuberculosis and syphilis. In this group ef 1,500 “well” 
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Tame |-ILLUSTRATES THE DETAILS IN GROUP II 


Administration within 72 hours before test Number of cases 


Penicillin 21 
Aureomycin 

Streptomycin 

Terramycin 

Chloromycetin 

Dicumarol 

Salicylates 

Steroid hormones 


Transfusion of whole blood or plasma, infusion of saline or 
glucose or protein hydrolysates 


people, there were 1,498 negative and two positive tests. 

Group IL. Patients treated with antibiotics, anticoagulants, salicy- 
lates, and steroid hormones, or those who received transfusion or 
infusion. There were 100 patients in this group; ninety-two were positive 
and eight were negative (Table I). 

In eleven cases the opportunity was afforded to follow simultane- 
ously both the test and the cycle of administration, Tests were negative 
before administration, became positive during the administration, and 
reverted to negative in three to ten days after the discontinuation of 
the administration. In all of these cases the positive reaction appeared 
approximately twenty-four hours after administration, and in only five 
did the positive reaction persist for more than seventy-two hours. In 
three cases with penicillin, in two with salicylates, and in three with 


transfusion the reaction remained negative. 

Group III. Advanced pregnancy (beyond the fifth lunar month), 
uncontrolled diabetes, uncontrolled pernicious anemia, glomerulone- 
phritis, nephrosis, extrarenal azotemia, viral hepatitis, and advanced cirr- 


hosis of the liver, described above as a distinct group. In this group of 
eighty cases, seventy-eight gave a positive and two a negative reaction. 
Here there were thirty-four in advanced pregnancy, eighteen with un- 
controlled diabetes, six with cirrhosis of the liver with ascites, five with 
glomerular nephritis, five with extrarenal azotemia, four with pernicious 
anemia, three with nephrosis, three with virus hepatitis, and two with 
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Taste Il—HEMOGLOBIN VALUES IN 493 CASES WITH 
NONMALIGNANT PATHOLOGY 


No. of cases with No. of cases with 
negative reaction positive reaction 


28 1 


13-14 


over 14 


Banti’s disease. In one of the cases with Banti’s disease a splenectomy 
was performed; three weeks later the reaction became negative. Eleven 
cases of diabetes were available for study of the correlation between 
varying blood sugar levels and the reaction, The test was found to be- 
come negative at about 120 mg. of glucose per 100 ml. while above this 
level, with one exception, the positive reaction appeared. 

Group IV. Patients with nonmalignant pathology, excluding the 
two preceding groups. There were 970 such cases. Tests performed on 
these resulted in 933 negative and thirty-seven positive reactions. 

This group consisted of patients chosen at random from the popula- 
tion of general hospitals. They included a large number of acute and 
chronic inflammatory diseases, wasting and chronic debilitating diseases, 
benign tumors, and localized anatomical lesions of various organs. Among 
them, approximately 680 were in a more or less advanced stage of disease. 
They were clinically in poor general condition. In this group both hemo- 
globin and total serum protein values of the same patients were available 
in 474 cases with negative and in nineteen cases with positive reaction 
(Tables II and III). These tables serve the purpose of (a) illustrating 
that the negative or positive outcome of the reaction is independent of 
the total serum protein concentration, and of (b) indicating the nutri- 
tional and general clinical state of the patients, insofar as such values 
express these conditions at all. 


Grams hgb. per 100 ml. pe i 
7-8 
8-9 41 2 
9-10 97 5 
10-11 144 4 
11-12 83 3 
12-13 35 3 oe 
37 2 
9 0 
= = — — 
4 
at 
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HL TOTAL SERUM PROTEIN VALUES OF THE SAME 493 CASES 
AS IN TABLE II 


Grams total serum protein No. of cases with No. of cases with 
per 100 ml, negative reaction posi ive reaction 


3 
58-63 5 
63-68 4 
68-73 
7.3 -8.0 


over 8.0 


Group V. This group included patients with surgically removed 
malignant tumors, and those who, after operation, have received irradia- 
tion, as well as those who were irradiated without the removal of the 
lesion (inoperable cases, leukemia); also those receiving steroid hormones 
with or without removal of the neoplasm. Forty-one cases were available 


in this group; thirty-eight had ‘negative and three had positive reactions 


(Table IV, see page 703). 

Group VI, Frank malignancy. There were 357 cases available, thirty 
gave the negative and 327 the positive reaction. This group consisted 
of patients before, or shortly after operation. They did not receive 
irradiation and were not treated with hormones. In it are included local 
recurrences, metastases developing after the primary lesion had been 
removed, Hodgkin’s disease, and leukemia (Table V, see pages 704-5). 

It has also been attempted to indicate the nutritional and general 
clinical state by values of hemoglobin and total serum protein (Tables 
VI and VII, see page 706). 

Some significance may be attributed to the positive reaction in the 
following cases as an indication of the use of the test in the early detec- 
tion of malignancy and as a differential diagnostic aid.* 

1, (1B) 38961-52. Male, 72. Hematuria started 2 weeks ago, no clots, occasional 


burning on urination. The resectoscope revealed a papillary growth on the floor of the 
bladder, ‘Tissue pathology reported: papillary adenocarcinoma. 


2. (M) 6572, Female, 28. Routine examination revealed a cystic mass in the region 
of the right ovary, no presenting symptoms, At operation a cyst of the salpinx, 7-8 


* (B): Bellewue Hospital, New York, (J): te Hospital of Brooklyn, New York. (M): Methodist 
Hospital of Boooklyn, New York. CU): University Reapital, New York. 
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cm. in diameter, was found. No other involvement. ‘Tissue pathology: endosalpingioma 
(papillary intracystic serous cystadenocarcinoma). 


3. Female, 44. No complaints. Both parents died of cancer, Patient wanted a 
checkup. Negative clinical findings; vaginal cytology negative. ‘Three months later pro- 
tracted menses, cancer cells in smear, Operation and tissue pathology revealed cancer 
in situ of the cervix. 


4. (B) 27817-52. Male, 66. Three weeks ago patient’s attention called by dentist 
to a lesion in the central floor of the mouth; 2-3 mm. elevated firm growth, no marked 
fixation. No cervical or submaxillary lymphadenopathy detected. Initial biopsy: leuko- 
plakia, Second biopsy: Squamous cell carcinoma. Tumor removed, no nodes, 


5. (B) 26203-52. Female, 39. Six weeks ago, twice, moderate rectal bleeding. Since 
then no bleeding. No diarrhea, no constipation, no weight loss, Only complaint: pain 
when working, localized in sacrum, Biopsy: soft cauliflower lesion of rectum, adenocar- 
cinoma. Operation: small polypoid tumor of rectum, no metastases. 


6. (M) 5225. Female, 37. Presented herself with chief complaint of dysmenorrhea. 
Pelvic examination revealed a lesion of the cervix which resembled central cervicitis. 
Cytology: questionable, Operation and tissue pathology: carcinoma in situ, minute focus, 


7. (J) 329080. Male, 71. Admitted with pains localized to R.L.Q. Diagnosis: acute 
appendicitis. Operation confirmed appendicitis; the hepatic flexure was palpated, and 
a firm granular mass was felt. Two weeks later colectomy performed: tumor 3.8 cm in 
length. Tissue pathology: adenocarcinoma, adenomatous polyps in colon, in one polyp 
carcinomatous change. 


8. (M) 6046, Male, 12. C.C, fatigue, weight loss, pallor, and intermittent fever. 
Clinical findings negative, except bone marrow not inconsistent with Hodgkin's disease. 
Exploratory laparotomy revealed multiple abdominal nodes which were reported as 
Hodgkin’s granulosarcoma. 


9. (B) 1887-51. Male, 50. Postive findings were limited to two marble sized masses 
in the neck. Also noticed retinitis pigmentosa, Later lymph node biopsy: either lymph- 
epithelioma or reticulum cell sarcoma, 


10. (B) 38308-52. Female, 72. Admission for rehabilitation following a fracture 
of femur. During hospitalization a kidney shaped mass was detected in the R.L.Q. 
At operation a hard mass was found involving cecum and ascending colon with metastases 
to nodes. Tissue pathology: carcinoma of cecum with extension to pericecal adipose 
tissue. 


11. (J) 305596. Female, 63. Two years ago hysterectomy and bilateral salpingo- 
oophorectomy performed because of fibromyomata, confirmed by tissue pathology, Pre- 
operative diagnosis: empyema of gall bladder. At operation: empyema of gall bladder 
with multiple stones, and a tumor of the gall bladder were found; in the liver many 
metastatic nodules, Carcinoma confirmed by tissue pathology. 


12. (U) K 48797. Female, 61. Severe abdominal pain, weight loss in 3 weeks of 
12 lbs. Negative clinical findings, no conclusive diagnosis established. Exploratory 
laparotomy: secondary malignant teratoma in omentum, primary site undetermined. 


13. (J) 32488. Female, 67. Six months prior to admission hospitalized for pul- 
monary emboli, Preoperative diagnosis: subphrenic abscess, though liver metastases a 
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possibility. At operation: empyema of gall bladder, multiple stones, and a tumor of 
the gall bladder were found; in the liver many metastatic nodules. Carcinoma corrobo- 
rated by tissue pathology. 


14. (U) K 53915. Female, 53. One month ago routine checkup showed mass in 
abdomen: no complaints, Diagnosis: pancreatic cyst. Exploratory laparotomy: 15 cm, 
tumor mass in the mesentery of jejunum. Tissue pathology: malignant lymphoma, type 
undetermined, 


15. (J) 828473. Female, 53. Periumbilical pain, anorexia, lost 15 lbs. in three 
months, Physical examination revealed sense of slight fullness in the R.L.Q., otherwise 
negative. Preoperative diagnosis: appendicular abscess, though abdominal malignancy 
not ruled out. At operation appendicular abscess and carcinoma of the cecum with 
metastases to the liver were found. 


16. (J) 326565. Male, 70. Admitted with jaundice, pruritus for 3 weeks, accom- 
panied by darkening of urine and “white stools.” G.I. series negative. Preoperative 
diagnosis: obstructive jaundice probably due to carcinoma of the head of the pancreas, 
Operation: bard tumor mass occluding common duct just above duodenum. Tissue 
pathology: glandular carcinoma of the common duct. 


Among the thirty negative results in this group, the following are 
illustrated as examples of false negative tests. 
Female, 58, Sixteen years ago radical mastectomy with removal of axillary lymph 


nodes performed. P.I. 3 weeks ago observed a swollen node in the neck. Biopsy: metas- 
tatic lymphadenopathy. 


Male, 73. Adenocarcinoma of the stomach proven by operation and tissue pathology. 
No metastases, 


Discussion 


The precipitating action of aqueous phenol solutions is used in the 
examination of the spinal fluid (Pandy’s reagent). The dissolving action 
of concentrated phenol has been the subject of several investigations 
to establish the mechanism of this action, Herzog and Krahn’ as well 
as Troensegaard and Smith* advanced the theory that phenol induces 
disaggregation of the proteins into units of lower molecuiar weight, 
while in aqueous solution the proteins aggregate to larger units. Cohn and 
Conant* in their study on the depression of the freezing point of phenol 
by proteins, did not corroborate either the findings or the theory of the 
former authors. As yet, there seems no satisfactory explanation as to the 
mode of the protein dissolving action of the phenol or of the other or- 
ganic protein solvents, such as anilin, cresol, and glacial acetic acid. 

In order to establish the lowest concentration at which protein solu- 
tions show the pattern corresponding to the negative reaction, isolated 
human serum albumin, serum globulin, egg albumin, leukosyn of the 
wheat germ, and other vegetable proteins, were investigated. Serum 
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Tastxe IV—DISTRIBUTION OF THE CASES WITH REMOVED 
AND/OR OTHERWISE TREATED TUMORS 


No. of Site Type* Regional Therapy Intervalt Present Test 
Cases Spread** Statustt 
9 5 adenoca. S yes surgery 6 mos.to no evid 8 1 
2 scirrhus 1 no 18 yrs. 
2? 
5 stomach 4 adenoca. 3 no surgery 4 mos. to no evid 5 0 
1? 2? 7 yrs 
5 uterus 3 sq. cell 2 yes surgery 4 mos. to no evid, 4 1 
ca. of 3 no 5 yrs. 
cervix 
2 adenoca. 
of body 
3s chr. lymph. 2 irrad. lto6 mos. decrease of 2 1 
leukemia 1 cortisone wh. cells to 
10% -30% 
of original 
count 


oat cell 1 1 surgery 6 mos. to no evid. 2 0 
1 1 irrad, 1 yr. 
1 broncho- 
gen. ca. 
=colon 1 medullary 2 yes 2 surgery 2 yrs. to no evid. 2 0 
ca. 4 yrs. 
1 colloid ca. 
2 = rectum 1 papillary l yes 2 surgery & 1 yr. no evid. 2 0 
ca. 1 no irrad. 
1 scirrhus 
2 prostate 2 adenoca. 2 yes 2 surgery & lto 3 yrs. 1 no evid. 2 0 
stilbesterol 1 metast. 
to bones 
2 skin 2 basal cell 2no 2 surgery & lto7 yrs. 1 no evid. 2 0 
ca. irrad. 1 recurr. 
2 ~surinary 2 papillary 2no 1 fulgur. lto6 yrs. no evid. 2 0 
bladder ca 1 surgery 
2 tongue 2 sq. cell 2 yes 2 surgery & 2to3 yrs. no evid. 2 0 
ca. irrad. 
1 mandible osteosarc. no a as | & 8 mos. no evid. 1 0 
irrad. 
1 buccal adenoca. yes ourwery & 6 mos. no evid. 1 0 
mucosa irrad. 
1 tonsil adenoca. yes surger & 6 mos. no evid. 1 0 
irrad. 
1 larynx adenoca. yes omerey & 3 mos. no evid. 1 0 
irrad. 
1 penis basal cell no surgery 7 mos. no evid. 1 0 
ca. 


*? = no information available. 

**yes = lymph nodes involved, no = lymph nodes not involved, ? no information available. 
+the period between surgical removal or start of last cycle of treatment and the test. 

ttno evid no clinical evidence of malignancy. 
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No. of Site 
( ases 
53 stomach 


44 breast 


uterus 


2 lung 


23 colon 


19 prostate 

16 urinary bladder 
12 pancreas 

11 rectum 


Ww ovary and 
salpinx 


7 sigmoid 


5 small 
intestines 


5 skin 


esophagus 


4 tongue 


4 mucosa of the 
mouth 


pharynx 


liver and 
bile ducts 


te 


kidney 


Tanne V—SITE, TYPE 


~ 


uw ~ > 


- 


AND SPREAD OF 357 CASES OF MALIGNANCY 


Type 


adenoca. 
wel ca. 
diffuse ca. 


medul. ca, 
adenoca. 
Paget's disease 
of the nipple 
circumscri 
scirrhus 

small infiltr. 
scirrhus 


sq. cell ca. 
of cervix 


diffuse adenoca. 


pap. adenoca. 
fibrosarc. 


bronchogen. ca 
oat cell ca, 


adenoca. 
colloid ca. 


adenoca 


pap. ca 


A 
diffuse adenoca. 


adenoca. of 
the head 
adenoca. of 
the body 


adenoca. 
adenoca. 
cystadenoca, 
malignant 


teratoma 


adenoca. 
pap. ca. 


pap. ca. 
adenoca. 


basal cell ca, 
sq. cell ca. 


adenoca. 
sq. cell ca 


adenoca. 


adenoca. 
adenoca. 


adenoca. of 
common duct 


enoca. 


Regional 
Spread 


CONTINUED ON NEXT PAGE 


Distant 
Spread 


3 liver 
2 transv. colon 


il axillary nodes 
5 nodes in neck 


6 bladder 
imtestines 


3 pleura 


2 liver 


6 bones 
3 liver 
2 bladder 


1 rectum 


3 liver 


3 large coalescent 
masses 


1 liver 


1 coalescent 
abd. mass 


2 mediastinum 


to 


36 


- 
i 
3 
14 
4 
4 
23 19 i |_| 
19 16 3 22 
6 
18 17 2 21 
11 11 2 14 
9 8 1 
4 1 6 
1 1 4 
es 2 0 4 
3 3 1 0 3 
; 3 0 3 
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V—Continued 


No. of Site Regional Distant 
Cases Spread Spread 
thyroid 2 adenoca. 1 bone 
larynx 2 adenoca. 


brain 1 neuroglioma 
1 ghoblastoma 


testicle 2 adenoca. 

vulva sarcoma 
sq. cell 
carcinoma 


bones 2 osteosarc. 


penis 1 basal cell ca. 


mediastinum 1 lymphosarc. 


pleura 1 multiple sare 


lower 2 Kaposi's sarc. 
extremities 


multiple myeloma 


chr. lymph. 
leukemia 


aleukemic 
leukemia 


Hodgkin's disease 


eneralized ca, 
rom ovary 
from uterus 
primary lesion 
unknown 


metastases to 
liver 

from stomach 
from pancreas 
primary lesion 
unknown 


metastatic 
lymph nodes, 
breast 

primary site 
unknown 
metastases to 
vertebrae from 
breast 


metastases to 
brain 

from nang 
primary lesion 
unknown 
lymphepithelioma 
reticulum cell 
sarcom sg 
myxoleiomyo- 
sarcoma 


oO 
705 
Test 
0 2 
0 é 
2 0 2 ; 
2 1 0 2 7 
2 0 2 an 
— 
2 0 2 
0 1 
1 0 1 
0 2 
2 1 1 
6 1 5 
6 0 6 
4 
2 
7 l 6 
4 
3 
5 0 5 
—_— 
1 2 
3 
2 
l 
6 3 1 5 - 
aad 
357 30 327 
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Taste VI-—HEMOGLOBIN VALUES IN 212 CASES OF FRANK MALIGNANCY 


Grams hgb. No. of cases with No. of cases with 
per 100 ml, negative reaction positive reaction 


7-8 

8-9 

9-10 
10-11 
11-12 
12-13 
13-14 


Taste VII--TOTAL SERUM PROTEIN VALUES OF THE SAME 212 CASES 
AS IN TABLE VI 


Grams total serum No. of cases with No. of cases with 
protein per 100 ml. negative reaction 


positive reaction 


5.3-5.8 
5.8-6.3 
63-68 
68-73 
7.3 -8.0 


over 90 


(Discussion continued from page 702) 

albumin gave the negative reaction from 5 per cent concentration up- 
wards, while with serum globulin a 10 per cent concentration was needed 
for a corresponding reaction. Results obtained with other proteins will 
be published later. 

With human sera a total serum protein concentration below 5.3 
per cent always resulted in a positive reaction, while in the few cases of 
hyperproteinemia, with values of above 9 per cent the reaction was 
invariably negative. Within these two threshold concentrations, no 
correlation has been found between the outcome of the reaction and 
the total protein content, or the ratio of albumin and globulin of the 


0 9 
2 26 
3 22 
6 74 
+ 41 
1 22 
1 1 
2 24 
62 
+ 73 
3 27 
0 9 
1 0 
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serum (as determined by the conventional methods). 

The appearance of the positive reaction below 5.3 per cent total 
serum protein is the consequence of a too low concentration of protein 
to form a firm enough structure to resist rapid penetration of the phenol 
into the inner parts of the drop. On the contrary, in total serum protein 
concentrations of above 9 per cent, no matter what other conditions 
co-exist in the serum, the reaction will always be negative; the high pro- 
tein content and consequently, the extremely firm wall of the drop, 
impedes the rapid penetration of the phenol into the inner layers. 

Within these two limits, either the positive or the negative reaction 
appears, depending upon the co-existing conditions of the highly compli- 
cated colloidal system of the serum, Such determining factors may be, 
among others: the varying relative and absolute amounts of the protein 
fractions; the amounts of lipoproteins and lipids; the molecular and ion 
concentration; the surface tension, the viscosity, and the hydrogen 
ion concentration. 

Because the outcome of the reaction proved independent of the ratio 
of the albumin and globulin (as determined by conventional methods), 
an attempt was made to establish a different behavior of these fractions 
toward phenol. It was found that both in the aqueous phenol solution 
and the concentrated phenol, isolated globulin becomes denatured by 
the usual criteria of protein denaturation, while the albumin remains 
undenatured. It was also found that in some human sera the denatured 
and undenatured protein fractions differ quantitatively from the albumin 
and globulin, as determined by the conventional methods. Studies of 
these fractions in health and disease are now in progress. 

Because of the lack of proper facilities, detailed studies were not 
made of other physico-chemical properties of the sera, as to the influence 
they may have on the reaction, The results of the few experiments con- 
ducted in this direction seem to indicate that to none of the chemical or 
physico-chemical properties of the serum by themselves can the forma- 
tion of the two so distinctly different patterns be attributed, but rather 
that all, or the majority of the co-existent factors contribute to the 
appearance of the phenomenon. In other words: the positive and the 
negative reactions seem to be not the result of one single difference of 
the sera, whether in chemical composition or in physico-chemical prop- 
erties, but rather the result of the difference between the sera in their 
entirety. 
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There are also other essential studies which have not been conducted. 
Among these are: the behavior of sera of animals with cancer, the 
methodical checking of the reversals of the test during treatment, the 
systematic selection of patients or groups of patients. Therefore, the 
study was limited to empiric clinical material. The connection between 
the outcome of the reaction as a probable indication of derangement of 
the protein metabolism, and the disturbed carbohydrate metabolism in 
diabetes should also be further investigated. Another potential field of 
investigation might well be research into the mechanism of the effect 
of certain drugs on the outcome of this test.* 

How close the method reaches the criteria of a diagnostic test for 
cancer, so aptly defined by Homburger,* will be established only by the 
methodical observation of each available clinical case in a very large 
series. It is to be hoped that further investigations will rectify and com- 
plement the deficiencies and omissions of this study in both the theoreti- 
cal and the clinical field. 
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The influence of administration of one of these drugs with sub-therapeutic doses has heen applied 
recently to a procedure which may be called the “provocative test,” 100,000 units of crystalline 
penicillin were administered to seventy-five apparently healthy individuals, and blood for the 
test was taken twenty-four hours later. In each, the reaction was negative. Five patients with 
proven cancer, in each of which the reaction was falsely negative, were also given the same dose 
of penicillin; twenty-four hours later, each reaction became positive. Further work with this 
phenomenon is being carried out at present at the Methodist Hospital of Brooklyn 
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Curnicar Discussion — Locke L. MACKENZIE 


It need hardly be said that the importance of any accurate test for 
cancer cannot be overemphasized. During recent years, a multitude of 
tests has been devised, but, for one reason or another, they have not been 
overly useful. The simple dicta that such a test must be inexpensive, 
accurate, easy to perform, reproducible, and, it should be added, that it 
must have a definite end point have not been satisfied by any procedure 
described as yet. 

If such a test were to be devised it could be used in two ways. First, 
as a screening procedure for large segments of the population, and 
second, as a diagnostic aid. The former use would lend itself to clinics, 
including cancer detection clinics, and to routine office use, much as 
serological tests for syphilis are now used. As a diagnostic aid, such a 
test would be invaluable, much as the tests for pregnancy have proven 
to be. Still remaining would be the problem of finding the location of 
the malignant growth. 

When the Sagi-Pless test was first brought to the University Hospi- 
tal, the Department of Obstetrics and Gynecology was particularly 
interested in screening tests for cancer, and was engaged in a large scale 
evaluation of several such procedures, It was decided to run this test 
on 1,000 blood donors as a preliminary pilot study, and, if a number of 
positive reactions was found, no further work would be done with it. In 
this series, there were three positive tests. On repetition of two of these 
with fasting blood, one became negative, while the other remained posi- 
tive. The third donor could not be found. Encouraged by this, further 
work was done during the next three years. Because of the fact that an- 
alyzable statistics have not yet been obtained, only a clinical impression 
is now available. In over 3,000 tests, there has been a reasonable correla- 
tion of accuracy. Before a preliminary report was presented, three small 
series were run independently at other institutions. In two of these, all 
work was done by the technicians and staff of the other hospital. In 
the third, sera were examined by one of the authors (E.S.) who knew 
nothing about the clinical diagnosis. These three series showed an ac- 
curacy of 92 per cent, 92.5 per cent and 96 per cent. 

There are several zones, as has been indicated, in which this test 
quite regularly gives a positive reaction aside from malignancy. Fortun- 
ately, they are well recognized, and, for the most part, may be readily 
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diagnosed. It is possible that further laboratory work may reduce these 
areas, increasing the specificity of the test. 

From the point of view of the public health, the implications of any 
test for cancer which is not 100 per cent accurate are somewhat hazard- 
ous. Even if such a test were 95 per cent accurate, and it were to be 
applied as a screening procedure to a large population, there might be 
2 to 3 per cent of this population living in a sense of false security, while 
an equal number might be unduly concerned. This concern would 
assuredly be transferred to physicians also, In a large city, the number 
of false negatives and false positives would be very considerable. 

Granting this serious objection to a cancer test not entirely accurate, 
it is still most important to find a test which is reasonably accurate, and 
strive to improve this accuracy. 

The Sagi-Pless test seems to fulfill most of the desirable criteria of such 
a test. A well controlled clinical trial is absolutely necessary for proper 
evaluation. Such a trial should include very large numbers of patients, 
suffering from all types of disease and dysfunction. Both sexes and all 
age groups must be studied. Complete objectivity must be maintained, 
so that the technician has no idea of the clinical diagnosis. Such a regime 
is not easy to set up, and it is very difficult to administer, requiring the 
full time of trained investigators, the active cooperation of hospitals, 
as well as trained biostatisticians to evaluate the results. 

This preliminary report describes, then, a test for malignancy, which 
appears to show promise. Its advantages seem to outweigh its disadvan- 
tages. Purely clinical impressions are that it is capable of detecting or 
ruling out the presence of cancer with a relatively high degree of ac- 
curacy. The implications of false negative and false positive tests have 
been discussed. Much work remains to be done, and this report has indi- 
cated some of the directions which might well be taken in the future 
to improve the procedure and to understand the mechanism of the 
phenomenon, 

More than anything else, it may be a help in the early diagnosis of 
cancer, Until the etiology of malignant disease is discovered, its early 
diagnosis still will remain the most important single point of attack in 
its cure. 


MEDICAL RESEARCH 
Arranged by the Conmmittee on Medical Education 
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ABSTRACTS 


FORUM 


Recent experiments suggest that mouse 
leukemia is caused by a filterable agent 
transmitted vertically, ie., from one genera- 
tion to another, directly through the em- 
bryos. In the high leukemic Ak and C58 
inbred lines of mice, the leukemic agent may 
be associated with another oncogenic agent 
capable of producing salivary gland carci- 
nomas in C3H mice. Both agents could be 
transmitted into C3H mice provided that 
newborn animals were used for inoculation. 
The injected animals remained in good 
health at first, but developed leukemia, or 
salivary gland tumors, after several months. 

Although no experimental evidence is yet 
available concerning the nature of leukemia 
in humans, the possibility should be consid- 
ered that, as in chickens and mice, in other 
species also, including humans, leukemia may 
be caused by a transmissible agent. 

There may exist a group of submicro- 
scopic oncogenic agents individually distinct 
(some causing leukemia, others causing dif- 
ferent malignant tumors), transmitted di- 
rectly, usually through the germinal cells, 
from one generation to another. These 
agents would exist in an inactive form, 
frugal and moderate in their requirements, 
causing no apparent harm to their carrier- 
hosts. Occasionally, however, prompted by 
as yet obscure, but presumably varied, trig- 
ger stimuli, these hitherto masked agents 
may change into formidable pathogens. Ac- 
tivated oncogenic agents would cause rapid 


“Vertical” Transmission of Leukemia 


A Working Hypothesis on the Etiology of Leukemia and Allied Diseases 


Lupwik Gross 


Veterans Administration Hospital, Bronx, N. Y. 


multiplication of cells harboring them, re- 
sulting in leukemia, or another malignant 
new growth. 

Actually, the development of either leu- 
kemia or that of another malignant tumor 
would be the cumulative result of the fol- 
lowing four essential conditions: 1) Sus- 
ceptibility of host (inherited, genetic); 2) 
presence (usually since host’s birth) of an 
oncogenic agent potentially pathogenic for 
its carrier-host; 3) trigger shock, ultimately 
responsible for the induction of the tumor. 
The trigger could be intrinsic (possibly 
metabolic, or hormonal) or extrinsic (physi- 
cal, or chemical); 4) proper conditioning of 
the host (hormonal, nutritional and en- 
vironmental) permitting the trigger shock 
to activate the tumor agent (starvation, for 
example, could prevent activation of tumor 
agent; hormonal stimulation could prompt, 
or prevent, induction of 
ete.). 

Since in many instances the oncogenic 
agents would never become activated, only 
now and then leukemia, or other malignant 
tumors, would develop in some of the mem- 
bers of such families that carry and trans- 
mit the agents. Such instances, however, 
may be separated by one, or several genera- 
tions of healthy individuals, It would then 
have to be assumed that the number of in- 
dividuals suffering from tumors or leukemia 
would represent only a fraction of those 
actually carrying the seeds of either disease. 


certain tumors, 
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The Nickerson-Kveim Reaction in Sarcoidosis* 


Louis E. and Josep C. 


The Departments of Medicine and Microbiology of The Mount Sinai Hospital, New York, N. Y., 
and the Department of Laboratories, Lebanon Hospital, Bronx, N. Y. 


The Nickerson-Kveim cutaneous test for 
sarcoidosis as employed in our studies con- 
the 
heat-sterilized suspension of human sarcoid 


sisted of intradermal injection of a 
tissue and the subsequent histologic exami- 
nation of the site of injection. In a positive 
reaction a sarcoid-like granuloma is pro- 
duced at the injection site after some weeks. 

The test was given to 200 patients. Fifty- 
eight patients had sarcoidosis, the diagnosis 
being confirmed by biopsy of an involved 
Fights 
suspects; of these, thirty-three were strong 
suspects, 


organ or tissue. were sarcoidosis 
Fifty-four patients had diseases 
other than sarcoidosis, and they served as 


“controls.” Eight patients had unclassified 
granulomatous disorders. 

Results of this study disclose that a high 
percentage of the biopsy-confirmed group 
and of the group containing strong suspects 
had histologically positive responses to the 
test 
cent of the latter. 


86 per cent of the former and 85 per 


Two patients in the “control” group had 
positive responses to the test, an incidente 
of 4 per cent of false positive reactions. 

Biopsy of the injection site was consid- 
ered an obligatory part of the intracutane- 
© Support for this study was received from the 

General Research Fund of The Mount Sinai 


Hospital and from the Aaron W. Davis Foun- 
dation 


Tame 


ous test in this study. The biopsies were 
usually carried out four to six weeks after 
the sarcoid suspensions were injected. In 
all, 571 biopsies of Nickerson-Kveim test 
areas were performed, 

In this study a Nickerson-Kveim result 
was called positive only if a histologically 
characteristic sarcoid-like granuloma could 
be demonstrated at the site of injection 
after a suitable interval. 
reactions and non-specific 
interfered with the 


Foreign body 
reactions sometimes 
microscopic reading of the test. 

Suspensions of normal lymph node and 
normal spleen did not evoke a positive re- 
action in patients having sarcoidosis, who 
did 
tissue, 

The Nickerson-Kveim intracutaneous test 


respond to a suspension of sarcoid 


is a useful confirmatory tool in the diag- 
nosis of sarcoidosis. The test is of aid espe- 
cially when tissue from involved organs is 
not readily accessible to biopsy. 

The test has growing applicability in the 
fields of internal medicine, ophthalmology 
and dermatology where problems in dif- 
ferentiating granulomatous conditions often 
arise. In such instances the result of the 
Nickerson-Kveim be a 
determining factor in the choice of proper 
therapy. 


reaction can also 


RESULTS OF THE NICKERSON-KVEIM TEST IN 200 PATIENTS; 


571 TEST AREAS BIOPSIED 


Patient-Group 


Biopsy-Confirmed Sarcoidosis 
Sarcoidosis Suspects 

Strong 

Intermediate 

Weak 
Other Diseases, Controls 
Unclassified 


Number in 
Specified 
Group Patients 


Number of 
Test Areas 
Biopsied 


Positive Tests 
Number of Per Cent 


50 198 
231 
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The Artificial Uterus and the Passage of Radioactive Sodium Through 
Hemochorial Mammalian Placenta Extra Utero 


EMMANUEL M. GREENBERG 


City Hospital, New York, N. Y. 


Figure 1 


The construction of a working model for 
a life-size, artificial uterus is herewith re- 
ported and demonstrated (Fig. 1). 

The purpose of the artificial uterus is to 
salvage those prematurely passed fetuses 
which are too young to survive in an extra- 
uterine environment. By not cutting the 
umbilical cord, the integrity of the “FCP” 
(Fetus, Cord and Placenta) as one unit 
is maintained; the placenta is immersed in 
a blood chamber known as the placental 
lake, whence the placenta absorbs oxygen, 


from oxygenated blood, and nutrients, and 
The placental 
lake is connected to an artificial heart,— 
lung and artificial kidney. Bacteriological 
sterility, constant temperature control, and 
essential nutrients are provided.’ 

The following experiment was performed 
in the course of the author’s investigations 
on the artificial uterus. It demonstrates the 
ability of the placenta and umbilical cord 
system to permit ionic absorption and trans- 


gives off waste products. 


fer to the embryo extra-utero. This experi- 
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ment lends strong support to the physio- 
logical validity of the artificial uterus, 

A white rat, in the seventeenth day of 
gestation, was cesareanized under intraperi- 
toneal barbiturate anesthesia. The em- 
bryos were delivered by careful hysterotomy 
followed by a delicate expression from the 
uterus; in the process of “shelling out” 
the embryos, care was taken not to rupture 
the amniotic sac. (The author will refer to 
this as “amnio-cesarean section.” ) 

The technique of amnio-cesarean section 
was finally mastered so that embryos could 
be removed with comparative ease without 
rupturing the amniotic sac. The placentas 
(which are close to the embryo when the 
latter is removed with amnion intact) were 
immersed in a lake of radioactive sodium 
in a watch for five minutes. The 
placentas were cut off, and the embryos 
were then exposed to the Geiger counter. 
An appreciable amount of radioactivity was 
demonstrated to be present in the fetus; 
this greater than the 
amount of background radioactivity in the 
room. 


glass 


was substantially 


The passage of the sodium ion through 
the placental capillaries and the umbilical 
vein to the body of the fetus itself is to be 
inferred, and illustrates one of the compo- 
nent which the function 
of the artificial uterus depends. 

It was then decided to discard the ob- 
stetrical technique of amnio-section and to 
perform a classical cesarean section, delib- 
erately cutting the amniotic sac. The pur- 
pose of this was to permit the placenta to 


mechanisms upon 


become separated from its embryo by the 
length of its cord, so that the distance of 
the full length of the cord would separate 
the lake of radioactive sodium and its im- 
mersed placenta from the embryo. 

The experiment was thus repeated, with 
placenta separated from fetus by full cord 
length, and following a five minute period 
of immersion of the placenta in the lake of 
radioactive sodium, the umbilical cord was 
severed close to the embryo, separating the 
latter from both cord and placenta. Care 
was taken to prevent contamination of the 
body of the embryo with the radioactive 
lake. The embryo was then washed as an 
added precaution. 

Geiger counter readings were again in- 
dicative of appreciable and significant ab- 
sorption of the radioactive sodium. 

This procedure was repeatedly confirm- 
atory in sixteen cases. While the trans- 


placental passage and fetal absorption of 
Na ions is well known in utero,? it has not 
previously been demonstrated extra-utero. 
Extra-uterine transplacental ionic passage 
is an additional support to the physiologic 


validity of an artificial uterus. 
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Theoretical Considerations of Enzymes in Uremia 


Arex L. 


Instructor in Urology, College of Physicians and 


Diminution of renal reserve sufficient to 
effect oliguria and inadequate excretion of 
the 
No “toxin” has been biochemically 
Ana- 


nitrogenous catabolites defines uremic 
state. 
identified as etiologic for this state. 
tomical damage of the kidney need not be 
present; functional inadequacy secondary to 
extra-renal insult accomplishes the same ad- 
verse result... The latter situation is termed 
pre-renal azotemia. 

Informed guesses as to the chemical na- 
ture of the “uremic avent” would suggest, 
on the one hand, a protein-like complex of 
high molecuiar weight? in that it 
pass through the glomerular 
Conversely, of low 
weight have been postulated as the offend- 


“annot 
membrane. 
substances molecular 
ing factors in uremia in that they may be 
removed by extracorporeal dialysis.* In any 
case, it is unknown whether the “toxin” pre- 
exists the development of renal failure or 
forms during the period of impaired renal 
function.* The partition-fraction within the 
plasma of this “uremic agent” has not been 
characterized ;° however, globulin is relative- 
ly increased in the hypoproteinemia of 
uremia.® Neither urea, (alternately regarded 
as an innocuous** and toxic® catabolite), 
nor any specific amino acids, nor combina- 
tions of such moieties, given orally or par- 
enterally, will produce complete uremia.’ 
No correlation can be made between symp- 
tom-severity and elevated serum levels of 
urea nitrogen, phenol, guanidine and creati- 
nine in uremia.® 

In an effort to evaluate enzymatic rela- 
tionships in an investigative or therapeutic 
attack upon uremia, several problems are 
encountered, First, it is questionable that 
any parenterally administered enzyme used 
to date achieves proper absorption into the 


+ Present address: Department of Urology, Uni- 
versity of California Medical School, San Fran- 
cisco 22, California. 


FINKLE’ 


Surgeons, Columbia University, New York, 


cell where its action is proximately sought. 
However, elevated plasma levels of certain 
reaction products formed by some enzyme- 
have been recorded in 


substrate systems 


animals following subcutaneous injection of 


lw 


the enzyme.” Successful alteration of trans- 
capillary exchange of K® by use of intra- 
venous hyaluronidase has been reported,” 
Finally, the rapid liberation of toxie prod- 
ucts following at least one type of enzyme 
reaction in vivo (viz., urease given intra- 
venously, releasing ammonia), may produce 
As a further 
complication attending parenteral adminis- 


sudden death of the animal. 


tration of enzyme, immunological problems 
arise with the repeated use of any of these 
foreign protein complexes.’ 

Urea is removed from the plasma by glo- 
merular filtration and tubular back-diffu- 
sion. However, a persistent increase in blood 
nitrogen the augmentation 
limit, withstanding rapid urinary excretion 
by profound diuresis,” should theoretically 
be made possible by surgical ablation of 
much of an animal’s renal parenchyma.” 
Parenterally administered arginine or glu- 
tamine might bring about elevated blood 
urea nitrogen in the presence of such renal 
depletion if the urea formed by the action 
of arginase in the ornithine cycle,” or am- 
monia formed through mediation of gluta- 
minase and then glutamic acid dehydro- 
genase” could be re-incorporated into either 
cycle, Of course, further insult to the re- 
maining parenchyma in such an animal, in 
the form of drug-induced ganglionic block- 
ade” hemorrhage” or anemia,® 
could lead to uremia, but the cause-and- 
effect relationship of amino acid and enzyme 
reaction in experimental control of uremia 
would thus be somewhat obfuscated. It may 
well be that the kidney is simply the target- 
organ for extensive multiple systemic dis- 
orders involved in uremia rather than the 


urea beyond 


chronic 
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seat of enzyme production, activation or de- 
activation, roughly analogous to the VEM 
mechanism in hemorrhagic shock postulated 
by Zweifach.” 

Coordination of several disciplines is re- 


quired to assay enzyme-control mechanisms 


in renal failure. Biochemical analysis of 
protein metabolism, physiological determi-- 
nation of cellular site of enzyme action, 
immunological estimation of antibody ob- 
struction to protracied use of parenterally 
administered enzymes and clinical identifi- 
cation of modalities producing the given 
uremic state must dovetail in order to 
evaluate and adjust the disturbed homeo- 
stasis. 

No comprehensive research scheme is 
proffered. Careful, thoroughgoing attack, 
utilizing fairly narrow media within one or 
several of the cognate scientific branches, 
should offer promise of producing much- 
needed information. Several imvestigative 
pathways are discussed, 
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Scintillation Measurements of the Uptake of Radioactive Vitamtin Biz by 
the Liver in Normal Humans and Patients with Pernicious and 
Other Macrocytic Anemtias® 


Georce B. Jerzy 


The Department of Medicine and Gastroenterology Research Laboratory, New York Medical College, 
Flower & Fifth Avenue Hospitals, New York, N. Y. 


The metabolic turn-over of radioactive 
vitamin B,, injected or given orally to forty 
normal individuals, and patients with vari- 
ous diseases including pernicious and other 
macrocytic anemias was studied by scintil- 
lation counting of radioactivity over various 
skin projections of underlying organs with 
special emphasis upon the liver. Over 4300 
individual surface counts were taken during 
the observation periods ranging from five 
days to eight months and a procedure was 
the measurement of the 
hepatic uptake of radioactive vitamin B,, 
in humans. The 
which were much below the maximum per- 
missible amounts of radioactive Co” for use 
in humans. 


developed for 


tracer doses were used 


indicate 
that this method can be applied to the study 
of metabolism 


The results obtained 


of vitamin B, in humans 
under normal and pathological conditions, 
as successfully as the counting of radio 
active IP over the thyroid is applied to 
the study of the metabolism of iodine and 
thyroid hormone, provided that adequate 
doses, timing and controls are used. 
Following the intramuscular injection of 
5-10 meg. radioactive vitamin B,, about 95 
per cent of the injected material disappears 
from the site of the injection within two 
hours, and at the end of that time the 
radioactivity rises to the peak values over 
the areas corresponding to kidneys, spleen, 
iliac and later 
tremities. It required from four to six days, 
however, to build up the peak of radio- 
activity over the liver. The 
up over the liver exceeded 


crest somewhat over ex- 


counts built 
several times 
those over the kidneys and other areas of 


* This investigation was supported by the research 
grant #A-68 (R & C) from the National Insti 
tute of Arthritis and Metabolic Diseases, Na- 
tional Institutes of Health, Public Health Serv- 
ice. 

t With technical assistance of Gerald A. Gellin, 
Loukia Stephansoh and Everett L. Jones. 


the body, and the decline of radioactivity 
over the liver was slower than over the 
other organs and amounted to only about 
14 per cent of the peak value at the end 
of two to three The patterns of 
the hepatic uptake of radioactive vitamin 
B,, following its parenteral administration 
were grossly similar in patients with total 
gastrectomy and pernicious anemia to those 
observed in normals, with a somewhat faster 


building up of radioactivity over the liver 


months. 


and other visceral organs, and slightly 
faster decline of the radioactivity over these 
organs during the course of study. 

The long storage period of radioactive 
vitamin By in the liver may explain the 
long period of pernicious 
anemia following successful treatment with 


liver extracts or vitamin B,, and a long 


remission in 


period of time necessary to deplete the 
stores of vitamin B, under normal condi- 
tions, and to develop a macrocytic anemia 
after total gastrectomy. 

The effect of oral administration of vari- 
ous doses of radioactive vitamin B,, (0.5-50 
meg. containing from 0.1 to 2.0 mee, Co”) 
was studied on forty individuals. The in- 
gestion of radioactive vitamin B, results 
in the accumulation of the radioactive mate- 
rial in the upper left abdomen immediately 
following ingestion. ‘This shifts to the mid- 
and lower abdomen during the next twenty- 
four hours. Starting with 
third day the average counts over the en- 


the second to 


tire abdomen decrease rapidly, and usually 
within six to eight days the counts over 
the mid- and lower abdomen fall to a mini- 
individuals with a 
function (after cathartics 
severe constipation), 


normal bowel 
in patients with 


The only abdominal area showing pro- 
gressive rise in radioactivity up to the sixth 
to fourteenth day under these circumstances 


was the liver, the counts over which in 
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MEASUREMENT OF THE HEPATIC UPTAKE OF RADIOACTIVE 


VITAMIN B, VS. CLASSICAL METHOD OF HEMATOPOIETIC RESPONSES 
IN THE ASSAY OF INTRINSIC FACTOR PREPARATIONS* 


Hepatic uptake of 


radioactive By in 
counts per minute 
above background 


Preparation and 
dose 


I-M-31 1 mg. 0 
1-M-31 9 my. 0 


62301 39.5 my. 


(case 
(case P. M. 


(case 


63301 
63301 
63301 
63301 
63301 


OASOL 


$1.6 
$1.6 
58.0 
58.0 
116.0 


wo 


(case 
(case 
(case 
(case 
(case A, 


mg. 
mg. 
meg. 
meg. 
mig. 


mg. (case A. S. 


653501 40.0 mg. (case 


P.M.) 


Hematopoietic responses on 
patients with pernicious 
anemia in relapse 


Not active in a daily dose of 1 mg. on 3 
patients, and 10 mg. on 1 patient. 


Highly active in a daily dose of 39.8 
mg. on 3 patients, 


Highly active in a daily dose of 41.6 
mg. on 3 patients, 


Not active im a ditty dose of 16.0-40.0 


mg. on 6 patients, 


Not active--same results as with prepa- 
ration 64301, 


normal individuals, as well as in patients 


with various diseases, exceeded up to four 
times those over the rest of the abdomen. 
This difference was statistically highly sig- 


nificant, the “p” value being below 0.05. 
In all six patients with pernicious anemia 
studied in relapse or remission, the hepatic 
uptake of the ingested radioactive vitamin 
b,, was nil or negligible; however, it be- 
came normal after the same dose of radio- 
active vitamin B,, was given orally either 
human 
gastric juice or with a potent source of 


together with 75-95 cc. of normal 
intrinsic factor from hog gastric mucosa. 
In a case of sprue, the uptake of the in- 
gested vitamin By by 
nil, but it did not change after the addi- 
tion of the normal gastric juice or intrinsic 
In 
nutritional and hemolytic anemias with un- 


the liver was also 


factor concentrate from hog stomach. 


impaired gastric secretion the uptake of 
the ingested radioactive vitamin B,, by the 
liver was on a normal level, 

The of 
hepatic uptake of radioactive vitamin B,, 
following oral administration of 1-2) meg. 
Co” containing vitamin By of high specific 
activity alone and with intrinsic factor con- 
taining material, is proposed, as a test for 
evaluation of the intestinal absorption of 
vitamin B, in humans as well as for the 


scintillation measurement the 


assay of the intrinsic factor activity of vari- 


ous materials processed from human or 
animal sources, 

The reliability of this method of measure- 
ment of intrinsic factor activity was con- 
firmed by results of comparative assays of 
several batches of intrinsic factor concen- 
trates from hog stomach which were tested 
with classical method of reticulocyte and 
red cell responses on patients with perni- 
cious anemia in relapse and independently 
with our isotope technique on patients with 
pernicious anemia in remission. The hema- 
tological assays were done by other inves- 
tigators without our knowledge of results 
obtained and preparations we studied were 

by 
of results obtained, 
Table I. Preparations which 
were highly active in hematological study 
promoted uptake of 
vitamin By as measured by our technique, 


marked only numbers.” complete 


concordance 
by 


was as 


shown 
positive radioactive 
and conversely, these preparations which 
were inactive on hematological assay did 


not show any hepatic uptake of radivactive 
in our study. 


* These preparations were obtained through the 
courtesy of Dr. K. W. Thompson, Vice-Presi 
dent, Organon Inc., who also kindly supplied 
the data on hematopoietic responses obtained 
with preparations listed in Table I 
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Newer Clinical and Laboratory Studies in the Aged: 


Il: Correlated Serum Lipid Partitions and Lipoprotein Molecules (Sf 0-400) 


In Patients 80-100 Years of Age: Preliminary Report’ 


Haroip B. Exper, A, ALLEN Linn J. Boyp, 


InvinG CHAPMAN and Orro DeuTscHBERGER 


The Medical Service of the New York "Medical College, Flower and Fifth Avenue Hospitals 


There have been no published studies to 
date, of serum lipid partitions, uitracentri- 
fuge lipoprotein fractions and their inter- 
relationships with clinical data, electrophor- 
etic patterns, x-ray and pathological findings 
in the eighty to one hundred year group. 
Seventy-five such patients with no known 
past histories of metabolic or coronary ar- 
tery disease, confined to Bird S. Coler Mem- 
orial Hospital were studied, 

Total lipid averages 
considerably lower in this age group than 
in the normal and indi- 
viduals.'-* There was no significant difference 
in the serum total cholesterol nor phospho- 
lipid levels. Compared to the younger age 
group, the phospholipid to total cholesterol 
ratio (P/C ratio) was less than 1.00 due to 
the higher values for total cholesterol and 
lower values for phospholipids.* 

There was a considerable decline in’ the 
standard Sf 0-12, Sf 12-400 lipoprotein frac- 
tions and the atherogenic index in the older 
age group. 

Total serum lipids, standard Sf lipopro- 
tein molecule values and the atherogenic in- 
dex rise steadily, in both males and females 
from age twenty until approximately age 
sixty-five and seventy-five years," * after 
which there is a steady decline until age one 


serum mean are 


atherosclerotic 


hundred years. There seems to be a “ thres- 
hold” between the ages of approximately 
sixty-five and seventy-five years after which 
there is a decline of total serum lipids, lipo- 
proteins and atherogenic index. Cholesterol 


* Aided by a grant from the Sophie D. Cohen 


and Wilham W. Cohen Foundation. 


(Bird S. Coler Hospital Division) 


and phospholipids show no significant 
changes. 

There does not appear to be a close rela- 
tionship between the ratio of alpha to beta 
lipoproteins obtained by electro- 


phoresis, using Oil Red O, and the Sf lipo- 


paper 


protein values obtained on the same sera by 
the ultra analytical centrifuge method, 

Two hundred and fifty routine chest films 
were surveyed for calcification of the thor- 
acie aorta, including the seventy-five patients 
of this series. In the sixty-eighty age group, 
37 per cent males and 54 per cent females 
had calcification. In the eighty to one hun- 
dred year age group, 58 per cent males and 
87 per cent females revealed evidence of 
calcification. The percentage of calcification 
of the thoracic aorta increases with age. 

Postmortem examinations of tissues ob- 
tained from patients of this series including 
cross sections of the aorta at various levels 
show close correlations with x-ray studies. 
The demonstrated changes are as antici- 
pated in older age groups. 

Low standard Sf lipoprotein values and 
low atherogenic index values were obtained 
in the eighty to one hundred year age group. 
The same patients showed marked x-ray 
thoracic calcification and increased histologi- 
cal atherosclerosis as well as clinical evidence 
of atherosclerosis. 

Kighty to one hundred year old patients 
show marked x-ray thoracic calcification and 
although they 
have a low atherogenic index and low Sf 
0-12 and Sf 12-400 lipoprotein molecule 
values, 


microscopic atherosclerosis, 
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Serum Lipoproteins in Newborns and Infants 


I. J. Greensiarr 


Department of Research, Beth El Hospital, Brooklyn, 


This study was undertaken to ascertain 
the serum lipoproteins as measured by ultra- 
infants before 
their first feeding, on their second and fifth 
day of life, and at the age of one month. 
Both as well as the 
bloods of the mothers and placental bloods. 

Lipoproteins in the class of Sf 0-12, Sf 
12-20 and Sf 20-100 were determined, using 
standard techniques. Table I is a prelim- 
inary report of the findings: 

Apparently, density lipoproteins 
appear as the newborn ages, and the food 
intake Because true function of 


centrifugation in newborn 


sexes were studied, 


newer 


increases. 


Tame I 


the adrenal cortex begins at about the fifth 
day of life in humans, some effect on elab- 
orations of the macromolecules may be due 
to this event. 

In the newborn, before the first feeding, 
six cases were studied, In the two-day olds, 
four cases, and in the five-day olds, five 
subjects were used. The one month of age 
infants represent a group of eleven infants. 

Placental bloods are almost free of these 
classes of lipoproteins, and the mothers’ 
blood levels bear no relation to the levels 
in the newborn in the thirteen’ infants 
studied. 


LIPOPROTEINS IN NEWBORN 


Class of Lipoproteins 


Sf 0-12 
Sf 12-20 
Sf 20-100 


Age of Infant in Days 


1. 4. 
; 2 5 
6. 
] 
0 2 5 30 
6s 97 126 101 
0 3 7 9 
0 5 8 13 
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Malignant Lymphoma with Ocular Involvement: 
Clinicopathologic Report 


ISADORE 


A female, married, age forty-nine, pre- 
sented herself December 10, 1951 with a his- 
tory of having had an acute pancreatitis 
three months previously, at which time the 
vision of the left eye was affected. Since 
that time the vision of the right eye is also 
not clear. 

Ophthalmologic extmination: The right 
eye showed a nongranulomatous uveitis, The 
vision was still 20/20-. The left 
normal, except for the vision, which was 


eve was 
20/200, and an elevated mass in the macu- 
With it was some subretinal fluid 
the 
The lesion transilluminated well. 

The complete examination of the patient 
was negative. Subconjunctival injections of 


lar area. 
and three smaller lesions below main 


one. 


cortisone produced no change in the right 
eye, but the appearance of the left macula 
was markedly altered, 
peared, 


The lesion disap- 
leaving pigmented 
areas. The vision improved gradually until 
May 16, 1952 when the vision was 20/25-. 
The patient her 
right eye and asked for a consultation with 
Dr. Alan C. Woods. His examination showed 
no general condition other than a three plus 
reaction to one out 


degenerative 


was concerned about 


of 28 strains of sub- 


GIVNER 


group A of the beta hemolytic streptococ- 
cus. He advised intravenous desensitization. 
This was begun June 20, 1952, 1/10 cc. of 
first strength vaccine being given. The fol- 
lowing day styes appeared on the lids of 
both eyes. One week later a swelling of the 
left parotid gland occurred. Biopsy showed 
inflammatory tissue. At this time all the 
glands over the body were enlarged, After 
x-ray treatments the left parotid area re- 
turned to normal. As the patient felt there 
was some connection between the intraven- 
ous vaccine and her general condition, no 
further intravenous streptococcic vaccines 
were given, 

On September 28, 1952 the patient devel- 
oped a weakness of her left arm, a left 
facial paralysis and ptosis of the right up- 
per lid associated with stupor, She was 
operated on and a brain tumor was found 
in the left tempero-parietal region, so that 
the neurologic findings must have been due 
to the distant effects of pressure. The un- 
differentiated malignant growth removed re- 
sembled reticulum cell sarcoma, The patient 
did not well until given intravenous 
nitrogen mustard 8 mg. daily. Remarkable 
improvement then occurred and the patient 


do 
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later walked out 
well. 


On December 17, 1952 metastatic lesions 


of the hospital feeling 


occurred in the bulbar conjunctiva of both 
the skin of the chest. 
Biopsy showed reticulum cell sarcoma, 

At this point the thought as to whether 


the streptococcus vaccine could have has- 


eves as well as in 


tened the generalized involvement called for 
That the has 
been linked to lymphosarcoma is attested 
to by the history of Coley’s vaccine. Buseh' 
in 1868 noticed that lymphosarcoma ocea- 

patient 
Felleisen? dis- 


clarification. streptococcus 


sionally disappeared if the con- 
tracted erysipelas. In 1881 
covered the Streptococcus erysipelatis and 
inoculated human patients with this culture 
to make lymphosarcoma regress. 

William B, Coley® at New York Hospital 
in 1884 noted ten cases of lymphosarcoma 
disappeared after ac- 
1891 he tried killed 


cultures of Streptococcus erysipelatis, but 


which permanently 
quiring erysipelas. In 


these preparations were too weak. In 1892 
he utilized a fact uncovered by Roger* at 
the Pasteur Institute that B. 
increased the virulence of other organisms 


prodigiosus 


and used Coley’s mixed toxins of both the 
streptococcus erysipelatis and B. prodigi- 
OSTIS, 

Bradley LL. Coley, the son of William B. 
Coley, today finds that 50 per cent of pa- 
tients with reticulum cell sarcoma treated 


with irradiation and Coley’s vaccine are 


alive after five years. In one case cited in 
his book “Neoplasms of Bone,” a patient 
with this condition who had already had 
metastasis to the spine, sealp and clavicle 
having 
been treated only with the Coley’s vaccine.* 


was well twenty-one vears later, 


A piece of biopsied tissue from the skin 


in the case presented this evening was 
placed in the anterior chamber of a rabbit, 
but did not grow. This lack of growth of 
malignant lymphoma was also the experi- 
ence of Dr. Harry S. N. Greene* of Yale 


who initiated this type of experimentation 


to help differentiate anaplastic tissue. The 
tissue did not grow even after the rabbit 
was given intravenous streptococcus vac- 
cine of the strain to which the patient was 
sensitive. Nitrogen mustard again caused 
the disappearance of the patient's lesions. 

The course was now downhill. The vitre- 
ous of the right eye became more cloudy. 
The left eye developed a subconjunctival 
salmon-colored chemosis. The patient died 
May 19, 1953. Permission for complete au- 
topsy including examination of both globes 
was procured, The vitreous of the right 
eye showed many inflammatory cells,—poly- 
morphonuclear leukocytes, lymphocytes and 
plasma cells,—but in the region of the cili- 
ary body the vitreous in all serial sections 
made showed cells that were well preserved, 
with larger nuclei than in the other cells 
of the vitreous. 

In the left eye there was a marked sub- 
conjunctival infiltration of lymphomatous 
cells invading the superficial sclera and ex- 
tending onto the cornea. The macula of the 
left eve showed subretinal transudate and 
a marked thickening (six times the normal) 
of the lamina vitrea, suggestive of a degen- 
erative lesion. 
skin testing of two other 
generalized 
no sensitivity to the 


Subsequent 
patients 
showed 


with lymphosarcoma 
vaccine to 
which the patient in question was sensitive. 

Conclusion: Any relationship that might 
seem to exist between the injection of the 


streptococcus vaceine and the precipitation 


of the reticulum cell sarcoma was purely 
coincidental, 
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This paper is concerned with a follow-up 
of twenty of twenty-one patients with lym- 
phomatous tumors involving the eye and 
its adnexa, In June 1942 a report of these 
patients was given at the A. M. A. meeting 
after an average follow-up of four years.’ 
This second report gives a follow-up of fif- 
teen years. In each case there was biopsy 
material from the ocular lesion as well as 
from any remote tumor, 


Emphasis is placed on the fact that the 
lymphomatoid diseases are interrelated and 
type to 
with or without leukemia. 


transitional from one another, 


Of the twenty 
today and only one has evidence of disease. 


patients, five are alive 


Five patients died of conditions other than 
lymphomas after an average of 15.5 years. 
Fourteen of the tumors were primary in 
the region of the eye and seven remained 
localized until 1953 or until death from other 
The with 
primary in the region of the eve which later 


CAUSES, seven patients tumors 
spread, survived an average of 9.8 years, 
while those with generalized lymphosarcoma 
before an ocular tumor appeared survived 
only 4.6 years. The survival rates according 
to types were as follows: lymphocytic 13.6 
follicle 13.0 reticulum 


years, giant years, 


cell 7.2 years. 

It was found that the clinical appearance 
of the 
lived and for those who died. The histologic 


eye was the same for those who 


appearance of the subconjunctival tumors 
was not reliable for prognostic purposes, In 


general the prognosis is better than is gen- 
erally believed. 
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Lymphomatous Tumors of the Eye 


McGavic 


Pennsylvania 


DISCUBSION 


GEORGE R. MERRIAM: It is a pleas- 
ure and a privilege to discuss Dr. MeGavic's 
paper. This is an unusual collection of cases 
that has been so ably presented that | wish 
to emphasize only a few important points 
and briefly discuss treatment. 

Follow-up: One of the outstanding fea- 
tures of this series is the length of the 
follow-up. It is well known by those inter- 
ested in the cancer problem that the number 
of survivors decreases with each five-year 
period of observation, It is this fact that 
makes a regular follow-up program of a 
single group such as this of such vital im- 
portance if we are to learn the true nature 
of this or any similar disease, The tendency 
for the disease to start as a localized process 
and later become generalized is appreciated 
only after such long term observation, It 
is this also which makes it impossible to 
speak of cures when reporting a series of 
Rather 
speak only of survivors living with or free 
of disease for a given period. In reporting 


patients with carcinoma. one can 


must be stated whether the 
of the other 
or without of 


deaths it pa- 


from 
residue 


died disease 


known 


tient or 
causes with 
the original disease. 

Another feature of 
Dr. MeGavie’s series is the fact that all of 
the lesions were biopsied, This is essential 
for 


Biopsy: important 


for classification and the 


planning and evaluation of therapy. It is 


diagnosis, 


to be urged that all tumors, no matter how 
typical they may appear clinically, be biop- 
for the only truly valid 
which 


sied, series are 


those in microscopic examinations 


have been done. As new sites of involve- 
ment 
for lymphomas may vary in type from site 


to site. Biopsy affords the only true means 


appear these too must be biopsied, 


2 
723 
i 
= 
/ / / 


THE 


724 


BULLETIN 


for studying the course of the disease. 
During the past six years we have treated 

at the Institute of Ophthalmology thirty- 

two patients with various types of ocular 


lymphosarcoma. ‘Twelve were males and 
twenty females, with an average age of 
fifty-nine years. The disease was located 


in the orbit in twenty-three cases, of which 
four were primarily in the lacrimal gland, 
in the subconjunctival tissues in seven 
the 


lacrimal sac in two instances. Biopsies were 


cases, in the lid in one case, and in 


done on all patients and the pathologic 
diagnosis was lymphocytic cell type in four 
teen the 


remainder no cellular diagnosis was made. 


and reticulum cell in twelve; in 
In fourteen of the patients the ocular in- 
volvement was only part of a generalized 
process. In there was no 


eighteen cases 


other evidence of the disease. The period 
of observation runs from two months to six 
and one-half years with an average of 27.3 
months. This is too brief to allow one to 
draw conclusions. However, in this period 
three have died of. their disease and eight 


In all 


of these patients the ocular involvement was 


are known to be living with disease. 


only part of a generalized process. None of 
the patients presenting ocular lymphosar- 
coma alone has as yet developed other mani- 
festations of the certain, 
however, that further observation will alter 
this situation. 


disease. It is 


lesions to 


Treatment: excellent response of 


these irradiation 


is well known 
and requires no discussion, The main con- 
cern with the ocular tumors is the protec- 
tion of the structures. When 
the lid is the eye can be 
shielded without difficulty. The lantern slides 
shown illustrate the 


uninvolved 
only involved 
treatment of tumors 
of the lid, conjunctiva, and orbit, giving 
the irradiation factors, and the appearance 
of the patients before and after treatment. 
When the neoplasm involves the subcon- 
junctival tissues the problem of protecting 
the uninvolved portion of the eye becomes 
more difficult. A plaster cast was made of 
the patient's face and on this a lead shield 
was molded. The exact type of cut-out and 
the direction of the patient's gaze will vary 
depending upon the area to be treated. 
None of the patients has to date shown any 


evidence of radiation injury to the globe 
with the dosages and the shielding employed. 
The diagnoses of the tumors treated were 
cell type, left 
upper eyelid; lymphocytic cell lymphosar- 
coma involving the left nasal bulbar con- 
junctiva (this patient had received 30 mg. 
of ‘TEM [triethylene melamine, a form of 
nitrogen mustard} in divided doses), and 
lymphoma of orbit, lymphocytic cell type, 


lymphosarcoma, reticulum 


two cases. The incidence of orbital involve- 
ment in our cases is considerably higher 
than in other series. They are, however, 
amenable to therapy provided the globe is 
adequately Whether this tumor 
is more prevalent than formerly, or whether 
we are more aware of it, is unknown. How- 


ever, according to Dr. A. B. Reese, lympho- 


shielded. 


mas now rank second to hemangiomas as 
the cause of exophthalmos in the pathologic 
files of the Institute of Ophthalmology in 
New York. The response to therapy in the 
two cases of lymphoma of the orbit of 
which slides were shown has been prompt 
and gratifying. One of the patients has 
been followed for eight and the other for 
two months and both are free of disease at 
present. 

Dr. MeGavic has made an outstanding 
contribution to our understanding of lym- 
phosarcoma, not only as it affects various 
ocular structures, but in its relationship to 
the generalized process. | would again urge 
you to insist upon a biopsy and to follow 
your patients indefinitely whenever possible. 
Irradiation is the treatment of choice and 
with adequate protection a satisfactory re- 
sponse can be anticipated. 


HENRY D. DIAMOND: I think we can 
re-emphasize some of the points brought out 
both in Dr. MeGavie's and in the 
discussion by Dr. the first 
per cent of all recordable 
cancer Coes fall in the region of the lym- 
phoma and grouping. As you 
probably realize, as in all cancer, the most 
effective period of time in which treatment 
can be instituted is in the early or localized 
phase of the disease, and I can restate a 
second fact that Dr. MeGavie brought out, 
and that is that not infrequently any of 
the particular histologic varieties such as 


paper 
Merriam. In 


place, about 7 


leukemia 
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Hodgkin’s disease, in the categories of para- 
granuloma, and 
lymphosarcoma, beginning with giant fol- 
licle lymphoma, going all the way down 
through diffuse lymphosarcoma and _ reticu- 
lum cell unicentric in 
origin. It is a well known clinical observa- 
tion that time tend to 
disseminate, so that actually in our treat- 
ment of the disease we should attempt to 
make a clinical classification and assessment 
of the patient at the first observation of 
the case in terms of the category I, Il, or 
Ill: first, class I, those which fall into the 
category of unicentricity, without blood or 
other changes; or class Il, early beginning 
generalization, though still regional locali- 
zation of the disease; and finally the third 
category, class III, which is the universal 
category into which all patients with leu- 
kemia will obviously fall. I would hold in- 
deed that the treatment of choice in all 
the varieties of lymphoma would be that 
of radiation therapy, certainly in category 
I, where theoretically, at least, cure is a 
possibility with adequate obliterative radia- 
tion therapy. All too often the clinician 
tends to treat, just to the point of dis- 
appearance of diseased tissue, even in pa- 
tients 


granuloma, or sarcoma 


sarcoma, can be 


these diseases in 


have unicentric or monofocal 
disease, without, therefore, giving the pa- 
tient a of at sterilization of 
the particular focus and long survival. I 


who 


chance least 
make this statement because in clinics where 
large numbers of lymphomas are seen, the 
patients who fall into the early unicentric 
group are the ones who go on to have the 
largest five-year survival rate. At one time 
the theory was promulgated that perhaps 
the survival rate assessed from 
the point of view of the microscopic ap- 
pearance of the tumor, to which Dr. Mce- 
Gavic made reference. I do not, however, 
this correlated with the 
clinical aspect, since in certain instances, 
irrespective of the type of disease, or irre- 
spective of the nature of treatment, long 
survival has occurred, but more often than 
not, irrespective again of the particular his- 
tologic nature of the tissue, if it is still 
localized to a single focus, adequate irra- 


could be 


believe can be 


diation therapy may well 
survival of the patient. 

No reference tonight has been made to 
some of the chemical agents used in the 
treatment of this group, except nitrogen 


mustard. 


produce long 


As you realize, there is a great 
field today in all of cancer, which is de- 
veloping progressively, having to do with 
the chemotherapy of cancer, and this dis- 
cipline plays an important role in the study 
and treatment of lymphomas, It is in lym- 
phomas and leukemias that the testing of 
chemotherapeutic agents can be done most 
successfully, because there is material at 
hand to be biopsied at all times, and the 


normal evolution of the disease can be 
studied with reference to the effect of a 
chemotherapeutic agent. Reference was 


made by Dr. Merriam to triethylene mela- 
mine, a nitrogen mustard-like compound by 
virtue of its ethylene-imine moieties. Its 
value is that it is given orally in contra- 
distinction to nitrogen mustard, which must 
be given intravenously. In the leukemias 
we have another fruitful testing ground for 
chemotherapeutic agents. Here we have 
agents which are the antagonists of normal 
metabolic functions themselves, and so can 
be used successfully in acute leukemia. 
These agents are essentially the antagonists 
of purine or folic Cortisone and 
ACTH, which influence the hormonal en- 
vironment of the cell, have been tried suc- 
cessfully. The eye from my point of view 
is no different from any other part of the 
body with lymphoma, since lymphomas can 
occur anywhere in the body. 

I have said little specifically about Dr. 
MecGavie’s paper feel as an in- 
ternist that I am not qualified to say much 
about the eye per se in the way Dr. Me- 
Gavie and Dr. Merriam have. Certainly 
the paper is extremely interesting. I can 
only emphasize here that treatment should 
be that of aggressiveness, because long sur- 
vival can and has been achieved in patients 
who have localized disease. I think Dr. 
McGavie and Dr. Merriam should be com- 
plimented for an interesting discussion to- 


night. 


acid, 


since I 
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The Eye and Orbit in Trichinosis 


S. E. Goutp 


Department of Pathology, Wayne County General Hospital, Eloise, Michigan; Wayne University 
College of Medicine, Detroit, and University of Michigan, Ann Arbor, Michigan 


Inasmuch as the ophthalmologist may be 
consulted early in trichinosis, often as the 
first physician, it is important that he be 
familiar with the ocular of 
the disease, These manifestations are chiefly 
of the of 
spiralis extraocular 


manifestations 
the result invasion larvae 
Trichinella of 
muscles, their development and encystment 


by 
the 


in the muscles, and of accompanying edema 


and inflammation in the muscles and ad- 
jacent ocular structures. Common symp- 
toms, often occurring early, include edema 
of the eyelids and conjunctivae, frontal or 
supraorbital headache, conjunctivitis, hemor- 
rhage in the orbital conjunctiva and pain 
on movement of the eyeballs. Of frequent 
occurrence also are retinal edema, hyper- 
emia and short linear hemorrhages. In an 
epidemic of trichinosis involving sixty sol- 
diers, reported by Schmidt,’ linear retinal 
hemorrhages were seen rarely in mild in- 
fections (two of twenty-four), but in’ the 
majority of those with severe infestations 
in of 


such hemor- 


(twenty-one of thirty-six); twelve 
fifteen died, 


rhages were seen during life. ‘Their clinical 


patients who 
detection, therefore, may be regarded as of 
prognostic value. 

In the literature only two instances have 
heen encountered in which a human eye has 
been microscopically studied in fatal trichi- 
nosis. One of these (reported by Schmidt) 
showed iron deposits in the retina, which 
were believed to have been related to small 
retinal hemorrhages seen during life. The 
Herren- 

heavy 


other instance (reported by von 


schwand*) showed conjunctivitis, 
trichinous of the extraocular 
muscles, minute retinal hemorrhages, and 


focal retinitis, and within six of ten focal 


myositis 


inflammatory areas in the retina, a young 
trichina larva. 


In an experimental study, we fed four 
rabbits and thirteen white rats heavy or 
lethal doses of trichina larvae, and histo- 
logically examined the ocular structures at 
various intervals up to thirty-three days, 
after feeding. 

In rats that died at two days from diar- 
rhea, extreme dehydration was reflected in 
the ocular apparatus by drying of the se- 
eretions in the conjunctival sacs, and by 
precipitation of the secretion of the lacri- 
mal glands as seen in sections. Edema of 
the eyelids and conjunctivae in rabbits was 
observed and photographed during life. In 
the microscopic sections, edema was regu- 
larly noted and was frequently accompanied 
by inflammation, not only in the eyelids and 
in the extraocular 
muscles, the connective tissues, and in the 


conjunctivae, but also 
choroid, The experimental findings indicate 
that in addition to the extraocular muscles, 
the other ocular structures may be expected 
frequently to show pathologic changes in 
severe trichinosis, 


DISCUSSION 


HAROLD W. BROWN: As Dr. Gould 
has pointed out, this is one of the most im- 
health parasitic diseases, 
He mentioned that approximately 25 per 
cent of us are going to have this before we 
go to In New Orleans they 
found 3.5 per cent of the population were 
infected, which indicates something of the 
way in which 
meat. In Rochester, New York, 17.5 per 
cent were found to harbor the infection at 
autopsy, and in Boston 27.6 per cent; in 
New York we recently had eighty-four cases 
which came not from poorly cooked pork 
chops, but the wursts, and here in New 
York this is due largely to the people from 


portant public 
our graves. 


the southerners cook their 


72 6 | 
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Central Europe who eat prepared wursts 
and sausages which they do not ordinarily 
cook at home. What is the chance of getting 
infected meat? In Philadelphia, Dickman* 
found 1.6 per cent of the pork chops were 
infected; if you ate sausage, 9.5 per cent 
were infected. Schwartz* found the Trichi- 
nella cysts in 1.0 per cent of 1,118 frank- 
furters examined. You will see that we have 
here a real problem in public health. You 
as ophthalmologists, can diagnose it, but we 
have several other techniques which will 
help to confirm the diagnosis early in the 
disease. We have an intracutaneous test 
that is probably 90 per cent accurate. It 
becomes positive about the fourteenth day, 
and if you get a positive test on the fif- 
teenth or sixteenth day, that is significant. 
We do not wait for the fourteenth day, be- 
cause a negative test followed later by a 
positive test is most significant. The New 
York City Health Department will do a 
complement fixation test "nd a flocculation 
test, and here again we do them immedi- 
ately on suspecting the diagnosis, because 
a negative test turning to positive is very 
suggestive. 
As far as treatment is concerned, we 
have no specific chemotherapy, only sup- 
portive treatment. A number of years ago 
a piperazine compound was used, and_ it 
have been of 


looked as though it might 


some value. We have been trying out a 
infected 


mice and eventually one of them may prove 


large number of piperazines on 


to be of some value, but you can see from 
Dr. Gould's slides it is very difficult to get 
at the which 
the intestinal 
problem. 


is embedded in 
That is our real 


adult worm 
mucosa. 


As far as control is concerned, the facts 
From the individ- 
ual’s standpoint, all one has to do is to 
cook his pork and cook it thoroughly. If 
one eats sausage or wurst as they are ob- 
tained from the butcher, theoretically they 


are really very simple. 


are supposed to have been processed to 
kill the larvae, but practically this has not 
always been done. The real control consists 
of controlling the infection in hogs, and the 
way to do that is to cook the garbage fed 
to hogs; some forty-one States have such 
a regulation, because it is through eating 


this 1.6 per cent pork chops and 9.5 per 
cent sausage scraps that the 
spread from one hog to another. We know 
the diagnosis; we have no specific treat- 
ment, and what we have to depend on is 
individual control through cooking and 
mass control through the cooking of gar- 
bage, although recently I noticed that Dr. 
Gould® has a paper out suggesting the pro- 
tection of pork through certain irradiative 
processes which may be the final solution. 


disease is 


EDWARD BASSEN: Dr. Gould, it has 
been a great pleasure to listen to your pre- 
sentation of what | would call a fascinating 
and intriguing subject. If a million people 
become infected with trichinae yearly, and 
if in those patients who develop symptoms 
the eye symptoms are the most prominent 
in 45 per cent of the cases, I suppose it 
behooves us to be on the lookout for this 
disease. I should like to present three cases 
which Dr. I have seen within 
recent years in our office. I see Dr. Meek 
in the audience; I am sure he and others 
of you who were at the New York Eye and 
Kar Infirmary will remember this disease, 
because it was one of Dr. Verhoeffs favor- 
ite diagnoses. He 


Perera and 


used to amaze us, as 
young residents, the first, second, or third 
time, by looking at the characteristic perior- 
bital edema and diagnosing trichinosis. In 
these cases the blood count would show 40 
to 60 per cent eosinophils, and if you have 
once seen the very characteristic eye piec- 
ture, for the rest of your life you won't 
miss the diagnosis. In my medical student 
days we were still being taught that in 
a diagnostic problem one should suspect 
syphilis. suppose 


nowadays «a medical 


student never sees a case of syphilis, and I 
think trichinosis has taken its place as the 


can take the 
1 think if you 
would buy one of the bottles of patent 
medicine they used to sell forty or fifty 
years ago read the list of diseases 
which that magic cure-all would take care 
of, one would find listed there all of the 
The 
literature on the subject is most varied, It 
is a moot question in theological schools 
whether or not the Mosaic proscription of 


chameleon of diseases, It 


form of almost anything. 


and 


diseases which trichinosis can imitate. 


a 
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the eating of pork was related to the 
Hebrews’ actually knowing about 
Three or four years ago our 
most interesting local magazine, The New 
Yorker, contained a fascinating article, of 
all things for the audience of The New 


That was some time 


ancient 
trichinae. 


Yorker, on trichinosis. 
in 1950, 

The first case I would like to present 
was a young man of twenty-five who came 
to the office complaining of swelling of his 
lids. He had no pains or aches, was not 
ill, and he had what | would call the char- 
acteristic appearance of periorbital edema. 
A blood count showed 44 per cent eosino- 
phils, and the man never had another symp- 
tom. Three months later he still had 35 or 
0) per cent eosinophils; then he disappeared. 

The second case is that of a female about 
thirty-five years of age, a patient of Dr. 
Perera’s. She came in with the character- 
istic edema which was so marked that she 
had an actual exophthalmos of one eye. Dr. 
Perera sent her to her family physician. 
Her temperature was 103 or 104; she was 
very ill, and was admitted to the hospital, 
and on the basis of a 45 per cent eosino- 
philia, together with the eye picture, the 
diagnosis of trichinosis was made. She had 
a very stormy time; she had neurologic and 
cardiovascular symptoms, with her temper- 
ature running to 104; she was on the danger 
list for two weeks, finally recovered, and 
is now well, 

Dr. Birchell is here tonight, and at «din- 
ner he showed me a slide of encysted larvae 
deltoid muscle. Those of you who 
remember Dr. Ben Witt Key will 
that in 1929 he published a case similar to 
Dr. Perera’s. The exophthalmos was so 
marked that the patient was admitted to 
the New York Eye and Ear Infirmary with 


in the 
recall 


the diagnosis of orbital cellulitis secondary 
to sinus disease. Surgery was planned, but 
During 
the interval a blood smear had been exam- 


the x-ray studies proved negative. 


ined, which showed 70 per cent eosinophils. 
Based on the eye picture and the blood 
count, surgery was postponed, a_ tentative 
diagnosis was made of trichinosis, and three 
days later a section was taken from the 
deltoid, which was positive for the larvae. 
This is the slide in Dr. Birchell’s possession. 


The third case I should like to present 
is that of a woman thirty-five years of age 
who came to the office with what I call the 
characteristic eye picture, but she also had 
been feeling ill; she had pains and aches. 
On the basis of the eye picture I called her 
family physician and said I thought she 
had trichinosis, and asked him to examine 
her and do a blood count. Apparently he 
had never seen a case of trichinosis, and 
decided she had the grippe, so he gave her 
Aureomycin and penicillin and streptomy- 
cin for a week; after that, her temperature 
having gone to 104, he began to question 
his diagnosis, and did a blood count. She 
had eosinophils of only 14 per cent. She 
developed neurologic symptoms, lost the use 
of her right leg, and was admitted to the 
City Hospital of New York with the diag- 
nosis of trichinosis. The neurologic picture 
was so bizarre and confusing that they 
would not accept the admission diagnosis. 
They did repeated lumbar punctures and 
never got the same findings twice. It was 
a confusing, non-definitive picture, and 
after she had been very sick for two weeks 
they biopsied the deltoid muscle, which 
showed the larvae. She was acutely ill for 
six weeks. The last time I saw her she 
was well and very happy because her case 
was published and she had a reprint to 
show about her illness. But she is unhappy 
about 
forego a weekly pleasure which she had 
previously enjoyed of a meal at a Chinese 
restaurant, where she would eat pork chops 
and spareribs. Now she is afraid of getting 
trichinosis again, and she has had to give 
up that little pleasure. 


another thing, because she has to 


ALFRED ANGRIST: Dr. Gould, in clos- 
ing will you comment on our experience in 
a survey we did in our institution where 
we found about 30 per cent of the popula- 
tion showed trichinae in larval form in the 
diaphragm, and the highest percentage was 
in patients who should have obeyed the 
Mosaic Law, but apparently had not? 


S. E. GOULD: The only reference I can 
give to the last comment of Dr. Angrist 
regarding the incidence of trichinosis in 
Jewish patients is the survey made by the 
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U.S. Public Health Service which was done 
with the cooperation of a great many hos- 
pitals throughout the country. In this sur- 
vey covering more than 5,000 autopsies, the 
average incidence of trichinosis was 16 per 
cent, but of the patients known to be Jew- 
ish, the incidence of trichinosis was only 1 
per cent. In a clinical study on 3,000 hos- 
pital patients, we found that 6 per cent 
gave an immediate skin reaction with a 
trichina antigen, while among 100 inmates 
in the Jewish Old Folks Home in Detroit, 
we found that only 1 gave an immediate 
positive skin test. 

Concerning the value of the skin test, we 
conducted a clinicopathologic study in which 
we compared the skin tests during life with 
the finding of Trichinella spiralis in the 
same persons in 388 autopsies. Only 10 
per cent of those found to be harboring 
larvae in their muscles had given a_posi- 
tive skin test during life, while 5 per cent 
of those in whom no larvae were found at 
autopsy had given a positive test during 
life. Consequently, the test has little value 
in indicating the presence or absence of 
old trichinosis. It is believed, however, that 
the immediate skin test is frequently of 
diagnostic value in recent trichinosis, but 
that after a few years the skin loses its 
reactivity. 

One word about treatment. The only 
drugs that might be given with benefit are 
ACTH and cortisone. Either of these 
should lessen the severity of the symptoms, 
and a favorable effect on the 
course of the disease itself, during its acute 
stage. If the severity of symptoms can be 
eased, a good deal will be accomplished for 
the comfort of the patient and perhaps also 
for the outcome of the disease. After a 
day or two of treatment the aches and 
pains may subside, and the patient may be- 
lieve that he is on the road to recovery. 
However, if the medicament is discontinued, 
the pains may return in all their severity 
and the patient then knows that he is not 
yet well, and should remain under treat- 
ment. In severe infections it is important 
to confine the patient to bed until all dan- 
ger from myocarditis has passed. The heart 
symptoms are likely to appear one or two 
weeks after the muscle symptoms begin to 


may have 


subside, and therein lies the danger of per- 
mitting the patient out of bed too soon. 
In moderately severe cases, therefore, it is 
well to keep the patient in bed and take 
We 


had a case in point. One of our supervis- 


electrocardiograms at different times. 


ing nurses entered the hospital after an 
illness of four weeks. The diagnosis was 
made on finding an eosinophilia of 62 per 
cent. We put her to bed at absolute rest, 
under the care of nurses, day and night. 
She said it was silly to give her so much 
attention, and that she was not that sick. 
Ten days after she had been put on abso- 
lute palpitation, 
smothering sensations over the precordium 
and significant electrocardiographic changes 
that had not been present previously, These 


bed rest she developed 


symptoms and electrocardiographic changes 
persisted for ten days, after which she re- 
covered. Many a patient has died suddenly 
from heart failure after having been al- 
lowed to get out of bed, after the muscle 
symptoms had begun to abate, in the belief 
that he was on the road to recovery. 

I might conclude with a story told about 
Virchow, who helped work out the life 
cycle of the parasite. It happened that Vir- 
chow was also a leader of the Reichstag 
at one time, and that he incurred the dis- 
pleasure of Bismarck, the Chancellor. Bis- 
marck challenged him to a duel, and Vir- 
chow replied: “Inasmuch as I am the one 
who is challenged, | presume I have the 
choice of weapons. My weapons are two 
sausages, one of which contains the deadly 
trichinae. 
choice.” 


You may eat the one of your 
But Bismarck declined. 
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~ the “MEDIAC” for the patient. 
using radioiodine (1 


The “MEDIAC” makes measurements ‘\ 
of thyroid activity a simple, straightfor- - 
ward procedure, requires no computa- 
tions —takes but a few minutes. AEC 
requirements can be easily met by any 
physician, and the equipment cost is lower 
than most doctors think. The evaluation 

is more accurate than the BMR test, 
easier than theserum protein bound iodine 
level, is rapidly becoming routine in hos- 
pitals, clinics and the doctor's office. 

Write today for Catalog ‘‘O’’ with 
complete details on the ‘“MEDIAC” and 
other medical instruments for use with 
radioisotopes. 


Nuclear Instrument and Chemical Corporation, ~ - 
259 West Erie Street, Chicago 10, Hlinois Phontom is removed and activity in patient's thyroid is 
measured.” Uptake of radioiodine is directly related to thy- 


/e 2 i roid function and shown asa per cent of the administered dose. 
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Searle Announces Hyadrine* 


I. EFFECTIVE: 
a. Formula is designed for maximal! efficacy. 


hydramine. Central nervous stimulation fur- 
ther minimizes antihistamine side effects. 


b. Contains ingredients of established clinical d. Drugs in Hyadrine regarded as most effective 


value. 


in pollen hay fever accompanied by asthma. 


c. Provides wide range of usefulness. IV. RECOMMENDED DOSAGE: 


Il. INDICATIONS—SYMPTOMATIC RELIEF 
FOR: 


a. asthma . urticaria 

b. hay fever . contact dermatitis 

c. allergic rhinitis . atopic dermatitis 
with and without h. physical allergy 


Adults: one or two Hyadrine tablets three 
or four times daily, depending upon indi- 
vidual requirements. 


. Children: 50 to 100 pounds, one-half to one 


tablet every four hours; for children under 
50 pounds reduce dosage accordingly. 


asthma . eczematous V. PRECAUTIONS: 


d. drug reactions dermatitis a. 


Ill. RATIONALE: 

a. Diphenhydramine, Searle, 37.5 mg. Anti- 
histaminic of recognized high potency and 
extensive clinical background. 

b. Aminophyllin, Searle, 150 mg. Widely used 
bronchial relaxant. Central nervous stimu- 
lating action offsets the soporific effect of 
diphenhydramine. 


Some few patients may experience drowsi- 
ness from diphenydramine in spite of stim- 
ulation from Aminophyllin and racephed- 
rine. They should be warned against driving 
automobiles and similar pursuits. 


. Because of its racephedrine hydrochloride 


content, Hyadrine should be used with cau- 
tion in patients with hypertension, organic 
heart disease, thyrotoxicosis or diabetes 
mellitus, 


c. Racephedrine hydrochloride, 25 mg. Poten- G. D. Searle & Co., Research in the Service of 
tiates action of Aminophyllin and diphen- Medicine. *Trademark of G. D. Searle & Co. 
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Superior flavor 
Exceptionally pleasant tasting... leave no unpleas- 
ant after-taste... readily accepted without coaxing. 


Superior stability 
Require no refrigeration; no expiration date on 
labels. May be safely autoclaved with formula. 


ior ik ility 
Disperse instantly in formula, fruit juice or water 
... mix well with Pablum and other solid foods. 


s 
In ready-to-use form... m0 mixing necessary. 
Calibrated dropper assures easy, accurate dosage. 
For young infants, drop directly into mouth or mix 
with other foods. For older infants, measure into a 
spoon. ' 


for infants 
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Cuperior vitamin supp 


Each 0.6 cc. of Poly-Vi-Sol supplies: 
Vitamin A 


POLY-VI-SOL 6 


SIX ESSENTIAL VITAMINS FOR DROP DOGAGE 
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50 mg. 
VITAMINS A.D AND C FOR DROP DOSAGE L) 


All vitamins are in synthetic, hypoalier- 
genic form 
Available in 15 cc. and 50 cc. bottles, with 
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Evansville, indiana, U.S.A. 


xvi 
>. 
— 
Ascorbic acid SO mg. 
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Riboflavin 0.8 mg. 
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of therapy for hay fever, common cold and sinusitis. 
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— produces Dependable Decongestion 


Thenfadil® HCI 0.1% 
— assures Powerful Anti-Allergic Action 


Zephiran® Ci 1:5000 
— time-tested Antiseptic Preservative and 
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Also glass bottles of 30 cc. (1 fl. oz.) with dropper. 
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therapeutic advance 


At last, the many advantages of intramuscular 
administration of a broad-spectrum antibiotic 
have been fully realized. ACHROMYCIN, since 

its recent introduction, has been notably 
effective in oral and intravenous dosage forms. 
Now, after clinical testing, it is definitely proved 
highly acceptable for intramuscular use. 


IMMEDIATE absorption and diffusion 
PROMPT CONTROL of infection 
CONVENIENT for the physician 

NO UNDUE DISCOMFORT for the patient. 


This new intramuscular form widely increases the 
usefulness of ACHROMYCIN, the broad-spectrum 
antibiotic of choice. 


ACHROMYCIN Intramuscular is available in 
vials of 100 mg. 
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treating many common infections due to susceptible 
gram-positive and gram-negative bacteria, rickettsiae, 


spirochetes, certain n large-wyuses and protozoa, have 
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For diabetics . . . for laboratories 
for office use 
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DENCO ACETONE TEST 


DENCO Reagents 
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Simplicity — A little powder ...a little 
urine. No test tubes, no measuring, 
no boiling. Same technique for both 
tests. 

Accuracy—Distinct color reactions im- 
mediately. No false positives. 

Economy — There is enough powder in 
each vial for about 100 tests. Each 
test costs but a fraction of a cent. 

Descriptive literature on request. Dept B49 
THE DENVER CHEMICAL MFG. CO., INC. 
New York, N. Y. * Montreal, P. Q. 
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SATISFACTION GUARANTEED 


Specialists in Plastic and Glass 
Artificial Human Eyes Exciusively 


Referred Cases Carefully Attended 


FRIED & KOHLER, Inc. 


665 FIFTH AVENUE near 53rd Street 
NEW YORK, N. Y. Tel. Eldorado 5-1970 


> use reagents io 
pocket-sized kit 
complete with in- 
structions, color 
chart 


For twenty years... 
we have constantly endeavored to serve 
the medical profession with... 


better products for 
better birth control 


Cooper Creme 


no finer name 
in contraceptives 


active 
04%, 
Oteate 067% 


Whittaker L tories, Inc. 
Peeksiil, Newvou PREE 


Please send: Full Size $1.50 Combination Package 
Free—Cooper Creme/Dosimeter. 


Name M.D. 
Address 
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BULLETIN 


Herald Square, N.Y 


Parkchester, Bronx 


White Plains, N Y. 


Jamaica, Queens 


Flatbush, Brooklyn 


MACY'S PRESCRIPTION DEPARTMENT 


Macy's is up-to-the-minute. We make every effort to have all 
new or scarce drugs on hand for your prescription. We follow the 
development of each new product, obtain it as soon as it is available. 
And when you prescribe, you can be assured that your prescription 
is accurately compounded exactly as you write it, carefully checked 
by our supervising pharmacists. 


No wonder so many physicians prefer Macy's Prescription Department. 


For acidosis due to anesthesia — edema 


KALAK 


Counter-Acts 


ANTI-BIOTIC 
REACTIONS 


. . KALAK is a non- 
laxative, alkaline diuretic 
buffer — side reactions 
from aureomycin — terra- 
mycin — sulfas — penicillin 
are reduced through the 
use of KALAK — KALAK 
contains only those salts NORMALLY 
present in plasma. . . . IT 1S BASIC! 


KALAK WATER CO. 
of NEW YORK, Inc. 


90 West St., New York 6, N. Y. 


For acidosis due to newsea — in nephritis 
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PLASTIC AND GLASS EYES 


MAGER & 
GOUGELMAN, Inc. 


OVER A CENTURY OF SERVICE * 1851-1952 


© PRIVATE FITTINGS 
@ FERSONAL ATTENTION 
© EXPERIENCE & SKILL 


510 MADISON AVE., N. Y. 22 
Telephone Plaza 5-3756 
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The long and short 
of Bentyl's relief 
of nervous gut | 


Clinicians?? prove Bentyl is long 


on effective relief... 


short on 


unwanted side effects including © © 


blurred vision and dry mouth. 


1. McHardy and Browne; Sou. Med. J.45:113$,1952. 2. Lorber 


and Shay: Fed, Proc. 12:90, 


1652. 


Complete Bentyl bibliography on request. 


=INFORMATION 


another exclusive een of Merrell research. 


teaspoonful (5 ce.) contains 10° 
mg. of Bentyl (dicyclomine hy. 


B E N drochloride). 


Bentyl affords direct (musculo- 
tropic) and indirect (neuro- 


ropic) spasmolytic action. 
Bentyl provides complete and 


comfortable relief in smooth 
muscle spasm; particularly in 


functional G.I. disorders, in 


‘irritable colon, pylorospasm, 
ary tract — and 


Benty! with Phenobarbital adds 
15 mg. of phenobarbital to the 


preceding formula 


Dosage: Adults, 2 capsules nal 
2 teaspoonfuls of syrup, three 
times daily, before or after | 
meals. If necessary, repeat dose 


at bedtime. In Infant Colic, 


tol teaspoonful, ten to fifteen 


j “minutes feed 


nobarbital — 


Supplied: Bentyl — In bottles 

_ of 100 and 500 blue capsules, | 
-and Bentyl Syrup in pint and 
gallon bottles. Bentyl with Phe- =. 
In bottles of 100 © 


and 500. blue-and- white cap- 


sules, and Bentyl Syrup in pint 
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errell 
THE WM. S. MERRELL COMPANY New York * CINCINNATI + St. Thomas, Ontario,» 


the margin of safety is the reason 


for selecting 


Pure crystalline glycoside from Digitalis lanata 
Discovered by Smith in The Wellcome Research Laboratories 


& BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe 7, New York 
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in bottles 
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when proper or corrective 
shoes are indicated... 


prescribe PEDIFORMES 


IN STOCK: 


* straight last shoes 

* inflare last shoes 

* outflare last shoes 

* club foot shoes 

* flat foot shoes 

* childen’s shoes with Thomas 
Heel and long counter 


You are assured alterations and fittings os 
you prescribe becouse of our interest, and experi- 
ence goined in serving the medical profession for 
more than 40 years, 


eal. New York City 
Wisconsin 7.2534 


Other Shops in: Brooklyn * Flatbush * Hempstead 
New Rochelle * Hackensack 


The Bulletin contains scientific papers pre- 
sented at the Academy, including . . . 
Graduate Fortnight Lectures 
Stated Meeting Addresses of the Academy 
Academy Section Papers 
Section on Microbiology— Abstracts 
Forum for Clinical Research—Abstracts 
Monthly Panel Meetings—Transcripts 
New York Pathological Society—Abstracts 
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Other Original Contributions 


BULLETIN 


THE NEW YORK 
ACADEMY OF MEDICINE 


Published Monthly 


Annual subscription price, $6.50 in 
United States and Canada. 


All other countries $7.50 


STANDARD PHARMACEUTICAL CO., INC., 253 West 26th St., New York 


For Intesmae! Dysfunction 


For mating Burow's Solution 
use xiv 

WET DRESSING Use 


(Aluminum Sulfate and 
Acetate 
POWDER IN ENVELOPES 
— TARLETS — 


For treatment of Sweilings 
Sprans 


For Pulmonary Conditions 


TRA 


3% solution Quinine with 
4% Camphor for intre 
muscular iniection 


Complete Medical & Psychiatric Treat 
ment at predetermined cost. Privacy 
of potient is assured—if desired 


NARCOTIC AND BARBITURATE 


ADDICTIONS EXCLUSIVELY 


FOR THE TREATMENT OF ALCOHOLISM 


Edword B. Towns. Director 
293 Central Pork West, N.Y. 24.N 


Member American Hospital A 


literature on Request 


SChuyler 4-0770 
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EUPHORIA FS NTS Each tablet coat: Extract 
pATIE of Rhuberd Senne, Precip 
IRRITABLE \SPERT On 
chercoe!l beve 
= TELESS. ODORLESS ore indicated cardioc ond 
TAS 15-D1SPE into 
Established 190! 
‘ 


A pure crystalline alkaloid of rauwolfia root 
first identified, purified and introduced by CIBA 


Tn anxiety, tension, nervousness and mild to severe neu- 
roses—as well as in hypertension—SERPASIL provides 
a nonsoporific tranquilizing effect and a sense of well- 
being. Tablets, 0.25 mg. (scored) and 0.1 mg. 
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wise addition to the menu 
when diet is restricted... 


Lakeside LIPOLIQUID - LIPOCAPS® 


when special diets are necessary, or food 
intake is limited for prolonged periods in: 
diabetes + alcoholism geriatrics 
obesity cirrhosis 

LIPOTROPICS are needed to prevent liver 
damage by facilitating normal fat metabolism. 
LAKESIDE LIPOCAPS and LIPOLIQUID 
provide optimal amounts of the important 
lipotropic factors to protect liver function by 
aiding normal fat mobilization and transport. 


LIPOCAPS 


Each tablespoonful (15 cc.) contains: 
Choline* (equivaient to 9.15 Gm. 

of choline dihydrogen citrate) 3.75 Gm. 
Vitamin B,, U.S.P. 

Inositol 


LIPOLIQUID is sugar- and 
alcohol-free. 


MUWAUKEE 1, WISCONSIN 


Af x 
rA 
t j 
Ze 
| Each orange capsule contains: i 
Choline bitartrate . . . 450mg. 
 di-Methionine. . . . . 150mg. 
Inositol . . . . 100mg. 
Bottles of 100. | 
* As tricholine citrate. 
Dosage: 1 capsule three 
Pint bottles. times deily. 
oe Dosage: 1 to 2 tablespoonfuls 
daily for adults. 
INC. 
erase 


f 
RAUWOLFIA 


More physicians write prescriptions for Raudixin than for all other 

forms of rauwolfia combined. The reasons for this choice are sound: 
e Raudixin contains the standardized whole root of 
Rauwolfia serpentina. There is no definite evidence 
that any alkaloid or fraction has all the beneficial actions 
of the whole crude root, 


© Raudixin lowers blood pressure moderately, gradually, 
stably. It also slows the pulso and has a mild sedative effect. 
e Raudixin is the safe hypotensive agent. It causes no 
dangerous reactions and almost no unpleasant ones. 


 Raudixin is often effective alone in mild to moderate 
hypertension of the labile type. In more severe cases it is 
effectively combined with other hypotensive agents. 
50 anz 100 mg. tablets, betties of 100 
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HOEBER-HARPER BOOKS 
: 3 Major Reference Works 


tk HOLLINSHEAD’S 
ANATOMY for SURGEONS: Vol. 1—Head & Neck 


Brand New! Out. of his experience as 
consultant in anatomy at the Mayo Clinic, 


system, its disorders and its relation to the 
rest of the body. Based on understanding 
endocrinopathies as problems in patho- 
- logic physiology, it gives you a rational 
guide to diagnosis and treatment in your 
own practice. All today’s treatments are 


STEWART'S CARDIAC THERAPY 


Complete Guide! Describing in the great- patient. The safe use of the newest drugs 
est detail precisely what to do for your is specifically described. Am. Heart J. 
cardiac patient, this book gives the says, “It is so well done, it will serve as 
author's treatment for every heart condi- a model for others.” 

tion. He shows clearly how to adapt the 

treatment to fit the problem before YoU Conall, Hod of of 
and build a regimen tailored for each New York Hosp., 634 pp., 73 illus. $10.00, 


All Hoeber-Harper Books Sent on Approval 


PAUL B. HOEBER, INC. 


MEDICAL BOOK DEPARTMENT OF HARPER & BROTHERS 
49 East 33rd Street, New York 16, N. Y. 


anatomy assembled by the author with 
ae Dr. Hollinshead has prepared this ideal © Hundreds of sharp diagrammatic draw- es 
volume, just out, presents the surgically W- HENRY HOLLINSHEAD, Ph.D., Head of the 
a Section of Anatomy, Mayo Clinic, 573 pp., 326 iY 
significant details of head and neck  itivs, $12.00. 
PASCHKIS, RAKOFF & CANTAROW’S CLINICAL ENDOCRINOLOGY 
Outstanding! Here is the first complete critically evaluated with recommendations 
7 and integrated account of the endocrine based on the authors’ extensive clinical era 
By KARL E. PASCHKIS, M.D, Assoc, Prof. of Medl- 
cine, ABRAHAM RAKOFF, M.D., Clin, Prof, of 
a Gynecologic Endocrinology & ABRAHAM CANTA- ae 
Po ROW, M.D., Prof. of Biochemistry, all of Jefferson rie 
Medical College, 611 pp., 253 illus. 5 in full 
3 


